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PIDEMIOLOGICAL evidence indi- 

cates that immunity to influenza is 
acquired by the human subject, pre- 
sumably as the result of infection, but 
its duration has not been clearly estab- 
lished. During the winter of 1942-1943 
an effort was made to gain further in- 
formation on this point by studying the 
reaction of a group of individuals to 
induced infection with influenza virus, 
Type B, and determining the response 
of the same subjects to the same virus 


* Presented at a Joint Session of the Epidemiology 
and Laboratory Sections of the American Public 
Association at the Seventy-second Annual 
New York, N. Y., October 13, 1943. 
w in Medical Sciences of the National 
Council 


N TI These investigations were aided through 
the Commission on Influenza, Board for the Investi- 
gation and Control of Influenza and other Epidemic 
Diseases in the Army, Preventive Medicine Division, 
Office of the Surgeon General, United States Army 
This study was also aided by a grant from the 
— nal Health Division of the Rockefeller 
oundation 


four months later. The present report 
comprises the evidence obtained 


MATERIAI 
Virus—The Lee strain ' 
virus, Type B, was used throughout. 
The extra-embryonic fluid from infected 
hen’s eggs, 48 hours after inoculation, 
was harvested and 
physiological salt solution by the pro- 
cedure of Francis and Salk.* For the 
first exposure, concentrate used 
from the 20th and 2Ist egg passages 
after 8 passages in ferrets and 137 in 
mice. The material had been stored in 
the refrigerator at 4° C. for a month 
prior to use. In the second test similar 
material from the 34th and 
passages was used after 7 to 16 days’ 
storage at 4° C. 
The titer of virus in the two lots of 
concentrate was determined by agglu- 
tination of chicken erythrocytes and by 
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the intranasal infection of mice. 
Hemagglutinin titers were determined 
by a modification of the method de- 
scribed by Hirst.*  Five-tenth ml. 
volumes of twofold dilutions in physio- 
logical salt solution of the fluid to be 
tested were mixed with equal volume of 
0.25 per cent suspension of washed fowl 
erythrocytes. The test was allowed to 
stand at room temperature for 1% 
hours, when all the cells had settled, and 
then read by viewing the pattern formed 
at the bottom of the tubes. The end 
point was considered to be the highest 
dilution of virus which completely 
agglutinated all the cells. The titer is 
expressed in terms of final dilution of 
virus, after addition of cell suspension. 

The titers of the two lots of material 
are as follows: 


RCA 104 


Lot 1 20,000 7.7,9 


Lot 2 


Numerals indicate day of death after inoculation 


to +++-4 


Method of Infection—The nebulizers 
used contain glass baffles against 
which the material to be sprayed is 
blown. The result is almost a dry mist 
which condenses on a cold surface with 
fine, uniform coating. The instruments 
were attached by rubber connections to 
a tank of compressed air and 10 |b. 
pressure was applied. Under these con- 
ditions the different nebulizers delivered 
0.1 to 0.17 ml. per minute. Glass nasal 
adapters were attached to the dispensing 
end of each nebulizer and were inserted 
into the nostril. The spray was inspired 
by the subject through one nostril for 
2'4 minutes and then for the same time 
through the other nostril. In_ the 
process of spraying, the patient exhaled 
a large proportion of the material which 
settled as a fine cloud. The adapter 
was washed with antiseptic solution be- 
fore use by another subject. The 


12,800 6,6, +-++4 


spraying was done in a small tr: 
room off the corridor leading + 
day room. After spraying, ea 
ject was permitted to return to | 
room where he mingled with 
trols. Although the latter did n 
the treatment room, there was 
tunity for atmospheric intercha 
tween the spray room and the da 
where both treated and contr 
viduals congregated. 

Subjects — The individuals 
pating in the clinical trial were resident 
of one ward of the Ypsilanti State Hos 
pital, Ypsilanti, Mich. They wer 
ambulatory males, many of then 
older age groups, who were confined | 
the ward except for a daily wall 
doors or occasional tonsorial expeditions 
Since no preliminary information as 


Mouse Infectivity 


10-4 
+4 4 


indicate different degrees of pulmonary consolidation at autopsy on 10th day 


their serological levels was obtained, n 
selection on this basis occurred. There 
had been no evidence of heightened in- 
cidence of respiratory disease in 
previous 8 months. All were caretully 
examined for signs of acute respirat 
illness before being included in 
group. 

Clinical Observations—At the 
of the first spray, records of rectal 
perature were begun the day alte 
oculation and continued until th: 
perature reached normal. In 
instances satisfactory stories of th: 
vidual’s symptoms could not 
tained but attendants familiar with |! 
customary behavior of the subject 
able to recognize significant m 
tions in this respect. 

Previous to the second test, te! 
tures were taken per os for 2 
thereafter rectal temperatures 
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In addition, from 9 men re- 
virus a second time and from 
ving virus for the first time, 
te counts were obtained on the 
re and the 2 days succeeding 
We 

tory Studies — Venous blood 
lected from each individual im- 
ly before and 14 to 16 days after 
«. The sera were examined at 
e for the titer of antibodies to 
e strain of virus, using a modi- 
of the agglutinin-inhibition test 
st. The modified test * involves 
of a 0.25 per cent suspension of 
erythrocytes in which the serum 
ns are made directly and the 
is read by the sedimentation pat- 
tained after complete settling at 
temperature. To 0.5 ml. dilu- 
f the serum in the 0.25 per cent 
ll suspension is added 0.5 ml. of 
dilution corresponding to twice 
gglutinin titer, thus giving a mix- 
which contains one unit of hemag- 
nin. The end point chosen is the 
tube showing complete inhibition 
igglutination and is expressed in 
of the final serum dilution, after 
\dition of virus. The lowest serum 
tion tested in the routine test was 
since significant changes in titer 
isually well above this level. How- 
in a few instances lower dilutions 

tested. 
hroat washings were obtained 48 
after inhalation from half the 
lividuals sprayed in the first test but, 
© to an accident, were rendered 
\isfactory for conclusive study. No 
was detected in samples examined 
ne presence of red cell agglutinins 
ted by ferret inoculation. In the 
| experiment garglings were col- 
24 hours after the spray from 19 
ng a second inoculation, from 10 
ng their first exposure and from 
eated controls. The samples were 


of the procedure are soon to be published 


kept on dry ice until tested 1 
later. Each specimen was injected into 
the nostrils of 5 anesthetized mice which 
were reinoculated with sterile broth by 

All ani 
lith day 
lungs examined for 


days 


the same route 4 days later 
mals were sacrificed on the 
their 
A few samples were also ex- 


and virus 
lesions. 
amined for their capacity to agglutinate 
chicken’s erythre ytes. 
discussed in the text. 

Dissemination of Virus——At 
of the second spraying experiment, 10 


The results are 
the time 


mice in a box of wire mesh were placed 
in the room where the inhalations were 
administered. Another set of 10 
placed on the floor in the ward where 
the men congregated after spraying. 
They were kept in these locations for 4 
hours and then transported to the labo- 
ratory. Two days later, half the mice 


Was 


of each group were inoculated intra 


nasally with sterile broth, and all were 


observed for signs of infection with 


influenza virus. 


EXPERIMENTAL 
INFECTION OF HUMAN SUBJECTS WITH 
INFLUENZA VIRUS, TYPE B 

Clinical Evidence—On November 28. 
1942, 60 individuals inhabited the 
ward. Thirty were designated to serve 
as untreated controls; the remaining 30 
were divided into three groups of 10. 
The first group was sprayed with virus 
which had been concentrated and then 
diluted to the strength of the original 
material; the second, with virus con- 
centrated twofold: the third group re- 
ceived virus which had been 
trated tenfold. In the next 
27 of the 30 individuals receiving the 
sprayed virus exhibited fevers of 100 
F. or greater. In 20 instances the 
temperature was 101° F. or 
The data presented in Table 1 indicate 
that the severity of febrile reaction was 
somewhat related to the amount of 
virus received. Thus, 6 of 10 receiving 
the smallest dose had temperatures of 


concen- 
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TABLt 


Febrile Response to Spray with Different Doses of Influenza Virus, 


less than 101° F. whereas, 9 of the 10 
given the largest concentration of virus 
had fever of 101° F. or greater. The 
temperatures of those receiving the 
intermediate dose were more widely 
distributed. 

From 14 subjects in the series there 
were either no complaints or informa- 
tion was not obtainable. Among the 
remaining 16 the following symptoms 
were noted: 


Chills or chilliness 
Loss of appetite 
Nausea . 

Malaise 

Headac he 

Nausea and vomiting 
Body aches 


Seven of the patients took to bed. 
It should be observed that coryza, sore 
throat, and productive were 
essentially absent. 

Physical examination revealed little. 
No evidence of pulmonary involvement 
was noted. 

The period of illness was brief. In 
all but 6 temperature 
reached normal on the 2nd day; in 5 
cases on the 3rd day and in 1 case on 
the 4th day. With the subsidence of 
fever, symptoms disappeared and_ the 
patients rapidly returned to their cus- 
tomary states of activity and appetite. 
In general, the symptoms seemed to be 
somewhat proportionate to the febrile 
reaction but 2 of the individuals who 
had no febrile reaction were among 
those with most definite complaints. 
Patients with various degrees of illness, 
apart from fever, were divided in all 


cough 


instances the 


l 
T ype 


Maximal Temperature (per rectum 


groups though a tendency to mor 
nounced symptomatology was observed 
in those with the larger doses of vi 

Antibody Titers—The serological 
sponses measured by the inhibition 
erythrocytic agglutination are show: 
the tables and charts. In 26 of the 3 
individuals a fourfold or greater rise in 
titer of antibodies was noted: two of 
the four failures occurred in the only 
subjects with initial titers as high as 
256. At the beginning of the exper 
ment titers greater than 64 occurred 
only 4 instances, while 2 weeks late: 
only 2 individuals had titers as low 
64 (Chart 1). There was no discert 
relation between the height of fever 
the dosage of virus and antibod) 
sponse. Those with normal 
tures and those with the milder degrees 
of fever after the weakest dose of virus 
responded equally as well as those who 
had the highest temperatures after the 
largest doses of virus. The mean titers 
before and after spraying were 45 and 
1,516, respectively, in those receiving 
the unconcentrated virus; 46 and 1.58! 
in those receiving virus concentrated 
tenfold: 75 and 659 in those receiving 
the twice concentrated material. In |! 
individuals with temperatures of 10! 
or less, the mean titer was 54 betore 
spraying and 1,059 afterward, while the 
mean titers in 19 individuals with tem- 
peratures of 101.8 or greater were 95 
and 1,336, before and after sprayin 
respectively. 

The distribution of titers at the onset 
was scarcely diffuse enough to gain 4 
satisfactory impression of relation he- 


tempera 
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Cuart 1 


ANTIBODY TITERS BEFORE AND AFTER INHALATION OF TYPE B INFLUENZA VIRUS 
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8192 T 
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O atceve CONCENTRATED © 


M RECEIVED 2% CONCENTRATED 
@ Ox ComcENTRATED 


<32 32 64 i28 256 
ANTIBODY TITERS BEFORE 
FIRST SPRAY 


antibody levels and clinical re- 
Moreover, three different con- 
entrations of virus were employed. 
Nevertheless, all ranges of reaction were 
bserved at any one initial level of anti- 
es (Chart 2). For example, of the 

|4 individuals with the lowest measured 
titer of less than 32, the recorded maxi- 
mal temperatures varied from normal to 
3.6°. Within the limited scale avail- 

le the antibody level at the onset of 
the experiment appeared to have little 
relation to the extent of the fever which 


Contacts—Among the 30 individuals 
selected as untreated controls, tempera- 
tures were not recorded but no recog- 
nizable signs of illness were noted. 


Nevertheless, serological studies __re- 
vealed that 11 of them had developed 
in the period of 14 days an increase to 
at least four times the original antibody 
iter so as to indicate that infection 

occurred. Three others had two- 
ld rises in titer (Table 2). 


+ + + + 
256 2048 4096 8192 
ODY TITERS BEFORE 


SECOND SPRAY 


TABLI 
ive Serological Response 
Controls 


Antibody Titer 
Before 


64 


One physician who had watched the 
spraying procedure experienced general- 
ized aching, pharyngeal irritation, nau- 
sea, and a temperature of 99.4° the day 
following exposure. He subsequently 
developed a high antibody titer. 

The observations clearly indicate that 
the virus became distributed in the en- 
vironment so that individuals occupying 
the quarters in which the spraying was 
done and mingling with subjects pur- 
posely given the spray, underwent in- 
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fection which was not detected by 
ordinary observation. Here again in- 
fection was not limited to contacts with 
the least antibody titers but was dis- 
tributed over the range present in the 
control group. 


SUMMARY 
As a result of intranasal spray with 
influenza virus, Type B, a mild illness 
ensued. The disease was characterized 
by an incubation period of 10 to 24 
hours; the onset was most commonly 
accompanied by chilly sensations, 
aching, loss of appetite, and nausea. 
The absence of respiratory symptoms or 
signs was notable. In one-fourth of the 
subjects the illness was sufficiently 
severe to put the individual to bed. 
Twenty-seven of 30 subjects had fever 
of 100° or greater in the first 24 hours; 
two-thirds had temperatures of 101° or 
higher. In the majority, signs and 
symptoms of illness had disappeared by 
the 2nd day after inoculation. The 
height of fever appeared to be more 
closely related to the amount of virus 
received than to any single level of anti- 
bodies present. All but 4 subjects had 
at least fourfold rises in antibody titer 
following the inhalation irrespective of 
the amount of virus received or the 
severity of the febrile reaction. Of 30 
untreated controls, 11 developed sig- 
nificant serological changes indicating 
infection incurred while residing in the 
same quarters. 


REINFECTION 

In the latter part of March, 1943, 65 
subjects on the same ward were avail- 
able for study. Three groups were 
formed. The first consisted of 24 of 
the 30 subjects who had received virus 
in November. The second group com- 
prised 10 individuals who had served 
as untreated controls in the first experi- 
ment and 13 new arrivals on the ward. 
A third group made up of 2 individuals 
previously sprayed, 9 of the earlier 
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controls, and 7 new arrivals, re] nted 
untreated controls. Temperatures wer 
taken by mouth on the 2 days p ny 
the spray and subsequently by th 
route. Efforts to gain informa: 
clinical symptoms and signs w: 
tensified. On March 29, 1943. , 
the 47 individuals in the fy 
groups received an intranasal s 
the Lee strain of Type B influen; 
concentrated tenfold, for 5 minut 
Clinical Response — Symptor 
fever first occurred within 12 h 
the exposure and in 24 hours the eff 
was at its height. Essentially 1! 
symptoms were noted by thos 
virus the second time and by 
receiving their first inoculation. [| 
were most prominent again i 
viduals with highest fevers. 


Resprayed 


Chilly 

In bed 
Headache 
Malaise 
Anorexia 
Cough 
Bodily aches 
Nausea 
Dizzy 

Sore Throat 
Runny Nose 
Vomiting 


CO COCO NON & 


Thirteen of the reinoculated and |4 
of the sprayed controls had definite 
symptoms; 4 and 8, respectively, wer 
in bed. In most instances the illness 
subsided 24 to 36 hours after inhala- 
tion, but in a few cases temperatures 
remained elevated until the 3rd day 

Among the 24 individuals tested for 
immunity by reinoculation of virus, 2! 
developed temperatures of 100° oF 
higher, as did all 23 of those sprayed 
for the first time. However, 19 (52. 
per cent) of the latter developed ‘ever 
of 101° or greater while only 9 ) 
per cent) of the reinoculated group 
reached that level (Table 3, Chart 2 
The rapidity with which fever develope 
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CHART 


2ELATION OF ANTIBODY TITER AND FEBRILE RESPONSE TO TYPE B INFLUENZA VIRUS 
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UNCOMCENTRATED 5ST 


COMCENTRATED 
(0% CONCENTRATED 


x 


<32 32 64 i28 256 
ANTIBODY TITERS BEFORE 
FIRST SPRAY 


TABLE 


64 128 256 Si2 124 2048 4096 
ANTIBODY TITERS BEFORE 
SECOND SPRAY 


3 


ile Responses of Subjects Resprayed with Influenza Virus, Type B, and Control 


declined was essentially the same 
oth groups. 

sharp change in the leukocyte 
occurred. The mean count of 


dividuals before spraying was 12,300 


| on the Ist and 2nd days after 
‘ving was 11,300 and 8,900, respec- 
No difference was observed in 
trends exhibited by those receiving a 
or second inhalation of the virus. 
becomes quite evident that 4 
ths after infection with influenza 
lype B, inhalation of the same 
induced in the same group of in- 
als illness clinically similar to that 
followed the first exposure. The 
rity of those retested had lower 
eratures and symptoms were gen- 
less pronounced than in control 
ts receiving their first inhalation 
rus, 
‘erological Response — Prior to the 


Maximal Temperature ( per rectum 


100°-.100.9° F 
4 


original spraying of the group the titers 
of antibody to influenza virus, Type B, 
were preponderantly low. conse- 
quence of that experience, much higher 
levels were reached and, to a great ex- 
tent, maintained through the interval of 
3% months between the termination of 
the first study period and the beginning 
of the second. Moderate shifts oc- 
curred, however. In 8 instances the 
titers decreased within a range which 
might be anticipated with the lapse of* 
time. Increases which were noted in 
12 instances are probably attributable 
to continued accessions of antibody 
beyond the time at which the second 
sample was obtained rather than to de- 
terioration of the earlier samples of 
serum during the period of storage. 
This was evidenced by comparing re- 
sults of tests conducted in December 
with the first two specimens of serum 
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TABLE 4 and those in April which iny 

Changes in Antibody Titer in Interval four specimens. 
Except for one value of 1: 
titers of the group immediate] 
reinoculation ranged evenly f; 
to 2,048 with a mean of 845 
median of 512. The titers of 


TABLE 5 
Serological Responses to First and Second Inoculations of Influenza 
S pra ved—First Series Respraved 


Increase in Titer Increase i 


6 


Summary of Clinical and Serological Responses to First and Second Inoculat 
of Type B Influenza Virus 


Maximal Tem perat 


Original 


Dose 


10 
103 
103 
101 
101 
102 
98s 
101 
100 
100 
103 
100 
100 
100 
10? 
100 
102 
102 
101 
102 
101 
100. 
102 
101 
103 
102 
103. 


& 


4 

4 
4 
6 
8 


+ 


NN 


4 

> 


de 
ONS SOS SS 


Cu x 
a 


Symptoms: Oto ++-4 increasing severity of constitutional reaction 
NH = no information from patient 
Antibody titers: Numerator = titer before inoculation 
Denominator titer after inoculation. 
U = inhalation of virus—-unconcentrated 
2 x = inhalation of virus—concentrated twofold 


10 x = Inhalation of virus—concentrated tenfold 
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14 Ib <32/512 
3 23 al 644,096 
25 wo < 32/256 
7 30 ws 32/256 
b 12 db 64/128 
16 Id <32/512 
17 cd 256/512 
8 jg <32/128 
21 fj 64/8,192 04 
4 ec 32/1,024 2,04 
6 eb 32/4.096 
7 hf 64/256 1,024 
13 jb 64/64 
15 te 64/512 
& 1 rb 6 256/256 
; 2 rb a < 32/64 128 
19 jh 2 < 32/256 ; 
27 js 2 128/512 1¢ 
28 vs 0 64/1,024 1,024 
3 wh <32/128 
5 tc <3?/1,024 
10 wh <32/4,09%6 
18 bf 128/1,024 
20 hh 64/2,048 
24 cn 64/1,024 
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were to receive the spraying 
time had a mean of 141 
edian of 128. The responses 

groups are seen in Chart 1 
ibulated ( Tables 5, 


6, 7 


TABLE 7 
Controls 
in Immunity Test 


Among Sprayed 


= increasing severity 

stitutional reaction 
itor — titer 
) ator = titer afte 


wing the inhalation of virus, 5 
experienced and 15 of the new 


developed significant increases 


The increment of increase 
ver, was much greater in the con- 
whose mean titer rose from 141 to 

median 512) while the rise in 
ved individuals was from a mean 
848 to one of 1,776 (median 

Significant serological re- 
in both groups were most 
m in those with the lower anti- 
levels and least frequent in sub- 
with high titers. 


PARISON OF RESPONSE OF SAME 
[INDIVIDUALS TO FIRST AND 
SECOND EXPOSURES 

Of the 24 individuals 
ed the two inhalations of virus, 
veloped fever of 100° or 


r who 


more 
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hat 


instances 


each time; only | remained below t 
point in both tests. In 10 
the maximal temperature following the 
second exposure was within F. ot 
the height reached in the primary at- 
tack; the majority of these individuals 
were those who, following the smaller 
amounts of virus, had the milder fevers 
originally (Chart 4). of them, 
however, with of the 
primary episode responded with 103.8 
to the inoculation (Chart 
On the other hand, of the 14 cases wh 
exhibited fever higher than 101 
first 10 showed decidedly 
lower temperatures, with a mean de line 
of 1.5° F 
In only 
fever significantly higher 
(Chart 3, Table 6). 


One 


fever 103.4 in 


second 
on the 
exposure, 
. In the second test (Chart 6 


3 instances was the 
thar 


CHARI 


Two interpretations are suggested b 
the results. The fact 
those with the highest original fevers 
exhibited reduced temperatures follow 
ing reinoculation (Chart 4) might be 
considered to indicate that they alone 
had profited from the earlier experien e 
and that the reactive state of the re- 
maining individuals had been essentially 


that primarily 


unaltered. Since, however, most of the 
subjects with fever of about the same 
extent in both those who 
received the smaller doses of virus the 
first time, it may be inferred that th 
milder response to the first inhalatio 


tests were 


of virus had been just as beneticial ir 
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TEMPERATURE anTisoor 


Caart 4—Subjects 4 and 6 received unconcentrated virus in November. Tempe: 
was low, no symptoms were noted but sharp rises in antibody occurred 
months later virus concentrated tenfold was administered. The second clir 
response was similar to the first but no further increase in antibodies took plac 


The left half of each chart represents the original febrile response beginnin 
day after inoculation; the right half the response to reinoculation. The \ 
columns indicate antibody titers immediately before and 2 weeks after inocu 
Symbols in upper right corners indicate severity of symptoms. (See Tab 
M signifies oral temperatures. 
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Cuart 5—Illness was among the most marked of the group after each expos 
virus concentrated tenfold. Significant antibody increases occurred both 
(Subject 29) 
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The charts of subjects 22 and 23, who had sharp febrile reactions, pronounced 


ptoms, and significant antibody 


mber 28, 1942 Second 


responses to the first 
inoculation on 


inhalation of virus of 


lowed by 


March 29, 


edly reduced temperatures and symptematology 


the second response of these 
ils as was the more severe re- 

reducing the height of fever 
ther group. Had this not been 
higher temperatures, equiva- 
those of the controls, might have 
Chart 3). 

ms—Although the sympto- 
vidence is of limited value, 
omplaints were obtained from 
group after the first spray and 
of them following the second. 
irison of the complaints of the 
ividuals in the two experiences 
the following: 

ns either test 

verity in second test 

erity in second test 

both tests 
tion either test 


periods symptoms tended to 


be most severe among those with the 
highest fevers. In the individuals ex 
hibiting the more marked symptoms 
after the second exposure, however, only 
1 showed higher than in the 
original test. Diminished febrile reac- 
tions to the 
were not consistently accompanied by a 
reduction in symptoms, nor was the 
reaction to reinoculation clearly refer 


fever 


second spray, therefore 


able to the severity of initial response 
The marked 
second test followed just as commonly 


more symptoms in the 


after a severe as after a mild primary 
response (Table 6). 
The individuals 


Serology subjec ted 


to reinoculation had considerably higher 


than 
their 


that time 


the time of 


titers of antibody at 


were observed at 
general, they 


ricall to 


original inoculation I 


were less responsive, 


4 
a« +++ 
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ee 
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+ 
aces 
2048 
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the second inhalation than to the first. 
The mean titers before and after the 
first exposure were 65 and 1,180; be- 
fore and after the second, 848 and 
1,776. Whereas, originally 20 of the 24 
had antibody rises to four times or 
more the initial titer, and 2, twofold: 
after the second spray 7 showed two- 
fold increases and only 8 had a fourfold 
or greater increase (Tables 5 and 6, 
Chart 1). Although these 8 individuals 
had exhibited significant responses to 
the first inoculation, the medians of 
their titers preceding and following the 
first infection were low, 16 and 96, re- 
spectively. At the time of the im- 
munity test, 5 of them had titers of 
128; the lowest level encountered in the 
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that they belonged to the 9: 
most definite symptoms and 
each test. Despite the shary 
antibodies from the original | 
subjects were again clearly s 
to reinoculation with serolos 
clinical responses to second i 
in many respects parallel to th 
Briefly, inhalation of Type 
fluenza virus 4 months after « 
to the same virus induced agai: 
response in the majority of th 
In general, temperatures 
lower or about the same level 
exhibited in the first attack 
symptoms could be obtained 1 
no relation demonstrable betw: 
severity in the first instance 


retested series It is well to emphasize response to the second attack (| 
“4-29-42 12-2 J-27-43 3-28 3-29 3~IO 4 
4 oT 
ove 
1 sia 
256 
26 
ex 
+ 
] 
oy 
40064 
2040} 
si2 
wos 
126 
ee 
an 
ee 
4 
on 
TEMPERATURE TITER 


Cuart 7—Subject 9. Illustrates the presence of pronounced symptoms and 
antibody response with minimal febrile reaction following inhalation of uncor 
trated virus. Test for immunity with concentrated virus elicited no symptoms 


fever and no further rise in antibody. 


Subject 11. Despite well marked fever, symptoms and antibody response 
first inoculation, the severity of the second clinical reaction was undiminished 
antibody titer was not significantly affected. 


| 
= 


IMMUNITY TO INFI UENZA 


uly titers were ce cidedly Instances 
the time of reexposure than 
one-third of the subjects, RELATION OF CLINICAI 
largely those with the most SEROLOGICAL STAT 
nd illness, responded with In the first experiment 
serological reactions again. three different strengths 
effect of previous infec- parently accounted for certain 
ired, therefore, to be a reduc- tions in clinical response Partly be 
everity of the second attack cause of these conditions, no intimate 
relation between symptoms or fever and 
PERSISTENCE OF VIRUS the initial or subsequent antibody titer 
irus was recovered from the was evident. For the second spraying, 
washings obtained from 29 virus concentrated tenfold was used 
subjects 24 hours after inhala- throughout and the influence of other 
the virus. Each specimen was factors can be considered on the basis of 
mice with the appearance of uniform dosage. 
iry lesions taken to indicate in- In Chart 2 and Table 8 it is seen 
With five specimens attempts that when compared with themselves in 
ide to adsorb virus from the the first test or with the controls for 
ys with chicken erythrocytes and — the second test, individuals undergoing 
ntrate it by elution. No signifi- their second experience had in general 
igglutination of red cells by the the higher antibody titers and lower 
was noted. The failure to find temperatures. Moreover, the controls 
inder these conditions was some- with lowest antibody titers presented a 
urprising in view of the short preponderance of high temperatures. 
| elapsing after the spray. In the intermediate range of titers 
the other hand, that virus was in (128-256) both controls and reinocu- 
was demonstrated by the infec- lated subjects were fownd. The tem- 
of mice exposed during the spray- peratures of individuals in this anti- 
cedure. The 5 mice which were body zone were more widely distributed 
stimulating intranasal inocula- than those in the higher or lower anti- 
broth following exposure in the body _ levels. But because of the 
room, died of influenza virus in- limited numbers and since practically all 
2 of the remaining 5 died and the titers above 256 belong to indi- 
other had extensive pulmonary _ viduals previously inoculated while the 
s when autopsied on the 10th day. low titers of 64 or less are limited to 
he mice exposed in the large day those who had not undergone recent 
occupied by the patients survived infection, no strict conclusion can be 
the 10 day period of observation drawn. Nevertheless, a comparison of 
had extensive pulmonary lesions. the responses of the resprayed and the 
enza virus, Type B, was identified. controls of the second series does sug- 
“e results show that the virus was gest a trend of decreasing severity of 
ited in the atmosphere by the fever as antibody levels rise Only 4 of 
itself and probably for a limited the 24 reéxposed subjects had tempera- 
(d, at least, by the infected subjects. tures of 102° or more, while 14 of the 
s of interest, however, that in this 23 controls reached that level. Total- 
| series only 2 of the 18 con- ling all groups it is seen that tempera- 
controls gave serological evi- tures of 101° or more occurred in 22 
ence of having been infected through of the 32 (68.7 per cent) with titers of 
‘ie environment in contrast to 11 64 or less, in 16 of 23 (69.5 per cent) 


+ 
29 
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Febrile 


with titers of 128 and 256, in 4 of 16 
(25 per cent) with titers of 512 or more. 

The tendency for symptoms to be 
proportionate to fever was noted in both 
periods of observation of the original 
group and in the sprayed controls. At 
the time of the respraying, 9 of the 13 
reinoculated subjects who presented 
positive signs or symptoms resided in 
the antibody levels of 128 or 256, the 
lowest of the ot up. This suggests 
again an association between antibody 
titers and severity of disease. 

The 9 reinoculated individuals (2. 8. 
11, 12, 13, 1425, 26, 29) with most 


definite symptoms OF ) 
included 7 of the 9 with fever of 101 
or greater, 7 of the 9 with lowest anti- 
body titers (128 or 256), and among 
this 7 were 6 of the 8 who showed a 
fourfold or greater rise in antibodies 
following the second inoculation. In 
these instances, involving individuals 
with the lowest titers of the group, 
fever, symptoms, and antibody _ re- 
sponse combined to give the most com- 
plete evidence of infection (Chart 5). 
Of the 8 reinoculated subjects without 
complaints only 1 had fever as high as 
101°, their antibody titers were all 512 
or greater, and none showed a signifi- 
cant increase in antibodies. The sug- 
gestion arises that under the conditions 
of the present experiment significant 
rises in antibody are most common in 
those with the most definite clinical 
signs of disease. On the other hand, 


the absence of a fourfold 
antibodies cannot be _ inter 
freedom from infection wi 
occurs in the presence of high 
titers since they are less readil 
by additional antigenic stim 
subject 11). 

Among the sprayed contro 
relation was also found betw: 
of fever and the extent of 
response. Of 10 with ter 
greater than 102°, all but 1 
fourfold or higher rise in anti 
6 had more than an eightfold 
of 13 with 102° or less only 
increase of fourfold or more ; 
had more than eightfold incr 
should be recalled, however. 
such correlation was found 
original group receiving the 
doses of virus. 

In summary, the relation betw 
height of circulating antibodii 
clinical response to infection 
clearly demonstrable in the 
data available from the present 
There exists a tendency, most 
in the previously infected, for hi 
body titers to be associated vy 
lower temperatures. Among 1! 
trols sprayed in the second expr 
there was also a tendency tow 
inverse relation between the sev: 
reaction and the level of cir 
antibody. On the other ha 
degrees of reaction were found 
given antibody level. 


eo? Influen 1 Band Antihb d) Tite 
Amtii pravved Spray ond 
S$ 14 2 


IMMUNITY 

ilts among the reinoculated 
and their 
est that the most prominent 


controls at the 


responses to infection occur 
with the most marked clin- 

although this 
ng the individuals sprayed 


was nol 


ent doses of virus in the first 

The fact remains that de- 
her uniform increase in anti- 
ls beyond those encountered 
p originally, reinoculation 
tel caused clinical evidence 
in a high proportion of the 
a second time and in 8 
a second significant increasé 
titer took place 

SRILE REACTIONS 
great majority of subjects 
ee sprayed series, irrespective 
experience, had fever of 100 

s apparent that if the lower 


disease, infection 4 
rlier did not prevent reinfec- 
\lthough the serological re- 
ind the presence of symptoms 
ile subjects indicate that the 
vers were associated with infec- 
possibility that certain of the 
emperatures in the reinoculated 
might be nonspecific remained. 
to study the question a series 
iduals were sprayed with virus 
ited by ultra-violet irradiation. 
entrated virus of the same lot 
used in the second test was 
ted with ultra-violet light for 
nt time to inactivate the virus as 
red by loss of infectivity for mice 
ck embryos. Eight subjects not 
isly studied and 4 who had been 
ed with active virus 4 months 
were then given inhalations of 
ctive virus for 5 minutes. Tem- 
es were taken before and after 
ng and serological tests were made 


resent 


erum obtained before and 2 weeks 
the inhalation. One of the pre- 
untreated subjects developed 


TO INFLUENZA 


chilly sensations and a 
102° the following day 
unchanged 


remained 
that this re 


titer of 32 
likely 
incidental illness. 


seems present 
One of the 4 
earlier with 


viduals spra\ ed 


virus had a temperature of | { 
The tardi 


ness of this fever in comparison with 


the 3rd day after spraying 
the rapidity with which fever follow 
active virus indicates that it was not of 
the same nature No other 


None of 
} 


of antibodies as 


reactions 


were observe d. 


the individuals 


showed a fourfold rise 


a result of spraying with inactivated 
virus 

Che evidence clearly indicates that 
the elevated temperatures observed in 
with virus 
related to nonspecific factors a 
with the spraying and that allergic re 


actions to egg fluid or the virus played 


the studies active are not 


clated 


no role in the symptomatic or febrile 
to the 


Subsequent studies have added 


responses inhalation of active 
virus 


ample confirmation of this conclusion 


DISCUSSION 

The inhalation of nebulized influenza 
virus, Type B, by human subjects pro 
duced an illness closely resembling that 
seen in the milder outbreaks of the 
natural disease. The 
disease was brief and the 
varied among individuals, depending to 
some extent upon the concentration of 
virus administered. It is noteworthy 
that in most instances the incubation 
period was 12 to 24 hours, that tem- 
peratures greater than 102° F. were 
common, and that respiratory signs and 
symptoms were conspicuously  infre- 
quent while constitutional symptoms 
were predominant. No complications 
ensued. 

Four months after the induction of 
clinical influenza, reéxposure of the 
same group of individuals to the same 
virus was again followed by clinical dis- 
ease evidenced in fever, symptoms, and 


course of the 
severity 
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them 


serological reactions Nine ol 


had temperatures of 1O1> or greater 


and § exhibited a second significant rise 
Phat 
resistance had persisted over this period 
the 


in antibodies a state of increased 


was however, by reduced 


severity of the second response in com- 


seen, 


parison with the primary reactions of 
the same subjects or controls. In esti- 
mating the degree of resistance, the sig- 
nificance of the febrile reactions among 
the reinoculated individuals must be 
appraised. The milder febrile reactions 
in the original group largely 
limited to those receiving the smaller 
In the second 


were 


concentrations of virus. 
instance, where one preparation of virus 
was used throughout, they were essen- 
tially exhibited by the reinoculated 
subjects in contrast to the inoculated 
controls. The infrequent and irrelevant 
fevers in untreated controls and in those 
sprayed with inactive virus strongly 
suggest that the temperatures of 100 
to 100.9° in the reinoculated subjects 
represent, in the main, reactions to the 
inhalation of active virus rather than 
allergic or nonspecific responses to the 
sprayed material. This is further sup- 
ported by the presence, as in subjects 
12, 14, and 21, of symptoms and fur- 
ther increases in antibody titer com- 
parable to those of individuals with 
higher fevers. Hence, it must be con- 
cluded that few of the previously in- 
fected subjects were wholly refractory 
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cir lating antibodies pon tne 

to infection is not‘ readily dray 
the present data. Combining th: 
from all groups it was found 
per cent of those with titers be 
and 16 per cent of those with 
512 or more developed temperat 
101° or higher. However, 

titers of antibody prepor 
among those receiving their firs 
lation while those who had b 
viously infected possessed 
the higher titers. The 
perienced subjects with high tit 


were 


ul 


recen! 


in general, lesser febrile reaction 
the inexperienced with low tite: 
the other hand, the persistenc 
increased titer of circulating ant 
from the first infection did not 
sarily prevent the 
clinical disease a second time 


although resistance and circulating 
bodies were enhanced by infectiv: 
evidence does not permit any co! 


sion as to a causal relationship. 
been shown elsewhere, an incr 
circulating antibodies following 


tion ® or vaccination ® results in ai 
creased neutralizing capacity o/ 


nasal secretions. In these terms 
lating antibodies serve more as al 


of the activity of the local prot 
mechanisms than representing the a: 


agency of resistance. This « 
would appear clearly applicabl 


the conditions of the present study 


developme 


Ct 


to reinfection. On the other hand, the 
fact that 15 of the 24 reinoculated had 
temperatures below 101° while 19 of 
the 23 controls had temperatures of 
101° or more indicates that the earlier 
infection had conferred a significant de- 
gree of resistance upon a majority of the 
individuals involved. Had the infec- 
tion been milder the effect would prob- 
ably have been enhanced, but this 
would require the employment of much 
larger numbers of individuals than 
seems feasible at the present time. 
Information as to the influence of 


It may be objected that the proc 
dures adopted constitute too sever 
test of the immune state and that 
respiratory tract is much more intenst 
exposed to the virus than is the cas’ 
natural infection. This implie 
under natural conditions a n 
amount of virus enters the uppe! 
spiratory tract dering a brief per 
exposure. On the other hand, recen! 
studies of air-borne infection call atte! 
tion to the fact that, in closed spaces 
contamination of the air by infected 
individuals constitutes an opportuntt) 
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IMMUNITY 


nged exposure and permeation 
respiratory tract with much 
mounts of virus than mere con- 
The serological evi- 
30 contact controls 


uld afford. 
mong 11 of 


first experiment demonstrates 
1e virus employed in the present 
gation also produced infection 
entering the respiratory tract by 
jore physiological 
respiration in an 


method of 
infected 
phere. Although approximately) 

ml. of the virus was delivered to 
individual the actual amount re- 

d is not known because much of it 
promptly exhaled. Moreover, the 
rences in response among the 

ips receiving different concentra- 

ns of virus suggests that the amount 
was not greatly in excess of that needed 
adequate clinical reaction. The fre- 
quency of infection was clearly height- 
ned by the manner of observation, 
letecting brief and mild responses 
which under conditions of normal ac- 
tivity would not have been noted. The 
incidence of clinical disease in an epi- 
demic is related to the care with which 
a population is observed and the infec- 
tiousness of the prevalent strain. The 
fact that the incidence of influenza, 
l'ype B, has been lew in recent epidemics 
may well reflect a need for relatively 
large doses of the current strains in 
order to produce the disease naturally 
as well as experimentally. For the 
purposes of this investigation it has 
been advantageous to employ amounts 
f virus sufficient to compensate for 
natural defects in the strain and yet 
to permit a demonstration of the differ- 
ences in response of individual subjects. 
Under other conditions the same pro- 
codures have clearly Gomonstrated firm 


Bull and Burnet? have naa re- 
ported observations concerning the im- 
mune response of human subjects to 
small intranasal doses of an attenuated 
form of the same strain of influenza 
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virus, Type Bb, as was used 
studies. It is of 
certain differences in 
pretation. Their subjects were selected 
because of low antibody titers, and the 
presence of immunity was, to a large 
extent, determined by failure to show 
a rise in antibodies to the second inocu- 
lation. The demonstration of virus in 
nasal secretions was also involved. The 
symptoms were extremely mild and 
mostly nasal; fever is not recorded. 
Certain of the rises in antibody to which 
they ascribe importance, seem of doubt- 
ful significance; an increase in antibody 
after reinoculation may not occur even 
with sharp clinical response. The pre- 
dominance of nasal symptomatology in 
their cases as evidence of response is in 
contrast to its relative infrequency in 
the clinical disease. The absence of 
controls for the immunity test and for 
the nasal symptoms furnishes little 
basis for evaluating the results. Cer- 
tainly, there is no evidence in our 
studies that subjects with highest anti- 
bodies respond with most marked 
symptoms; quite the contrary. More- 
over, if frank infection fails to give 
uniform staunch resistance over a period 
of 4 months, it seems unlikely that 
single exposure to a much milder single 
stimulus by the same route will have 
a greater effect. Bull and Burnet have 
measured essentially the serological re- 
actions to a mild application of attenu- 
ated virus and it seems doubtful that 
further inference of its effect upon 
resistance to clinical infection can be 
drawn at present. 

From the studies here reported the 
suggestion is derived that if procedures 
devised for prophylaxis against in- 
fluenza are to be effective they should 
be repeated at intervals shorter than 
4 months. The evidence shows that 
the degree of resistance persisting 4 
months after infection is less influenced 
by the severity of the original infection 
than by the responsiveness and con- 


interest to point out 


effect and inter 
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tinued activity of  individual’s 
immune mechanisms, suggesting that 
selection may be made of those most in 
need of the additional stimuli. 


SUMMARY 

Inhalation of finely dispersed Type b 
influenza virus by human subjects re- 
sulted in a high incidence of clinical 
infection resembling a mild form of the 
natural disease. 

Four months later 24 of the same 
subjects received a second inhalation of 
the same virus. Fever, symptoms and 
serological responses were noted a 
second time. The illness was milder 
in the majority of previously infected 
individuals than in controls inoculated 
at the same time. Few were refractory 
to reinoculation. 

The diminished response to reinfec- 
tion was most evident in those who had 
the highest fevers in the first test. 
Nevertheless, the evidence indicates 
that mild primary infections were as 
beneficial as the more severe ones. 
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Although there was a trend 
association between high antibod 
and low temperatures, no unifo: 
relation between the antibody 
an individual and his respor 
inoculation was found. 
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“pidemiology of Atypical Pneumonia 
and Acute Respiratory Disease at 
Fort Bragg, North Carolina’ 


mmission on Acute Respiratory Diseases,+ Fort Bragg, North Carolina 


URING the past decade atypical 
pneumonia has been recognized 
nereasing frequency both in the 
forces and in civilian groups.’* 
sease is a Clinical syndrome which 
ilar in onset and symptomatology 
derately severe acute respiratory 
es, such nasopharyngitis, 
itis and grippe. The charac- 
feature of the disease is the 
of a pulmonary lesion on 


genographic examination in the 


e of rigor, pleuritic pain, rusty 
and other which 
associated with acute bacterial 
mia. In fact, extensive radio- 
shadows may be present without 
evident by physical examination 
patient. Therefore, the 
with which this syndrome is 
sed depends upon the number and 
ney with which routine 
the chest taken on 
s with acute respiratory illnesses. 
incidence of the disease in the 
s high in relation to other forms 
imonia. In certain Army camps 
routine radiographic studies were 
on all respiratory admissions and 
careful bacteriological studies 
lone, it was found that from 85 


signs are 


fre- 


roent- 


ims of are 


M.D., at a 
Laboratory 
Associatior 
New Yor 


by Alexander D. Langmuir, 
the Epidemiology and 
American Public Health 
y-second Annual Meeting in 
tober 12, 1943 
of the Commission are Drs 
ector, T. J. Abernethy, G. I 
Beard, N. L. Cressy, Major, 
C. H. Rammelkamp, J. M 
and E. Strauss, Ist Lt., M.C 


to 90 per cent of all cases of pneumonia 
were of the atypical variety.” ' 

The etiology of the disease is un- 
known. Although a number of agents, 
viruses, rickettsiae, fungi, and bacteria 
have been shown to produce similar 
clinical syndromes,*: * these agents have 
been thoroughly excluded as_ possible 
causes in the great majority of cases 
Since there is a close clinical similarity 
between atypical pneumonia and com- 
mon respiratory disease, the epidemio 
logical studies in the present paper in- 
clude a consideration of both diseases 
Special emphasis has been placed upon 
respiratory 


studies of the incidence of 


diseases among seasoned men and new 
recruits, and upon the epidemiological 
relationship between atypical pneumonia 
and other acute respiratory infections 
A brief des« ription of 
German measles will 
for the purpose of contra 
findings. 

The period of this study ext nds from 
October 31. 1942. to May 28, 19 


During this interval, 


in epider rT 
also he pre nted 


t to the other 


mission rates for comm ratory 


disease were similar to comy » rate 

for all troops in the Fourth Service 
Command for the Army in the 
Continental United States Moderate 


i] 


and 
numbers of cases ot 


meningitis, streptococcal ngiti 
and pneumococcal pneumonia occurred 
but the total of all cases of known 
etiology was small in comparison with 


the total incidence of respiratory dis 
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Officers excluded 
Civilians excluded 
Atypical pneumonia with onset in hospital excluded 


ease. The great majority of the cases eases have been obtained by tabulating 
were undifferentiated respiratory infec- the daily numbers of admissions | 
tions of unknown etiology. respiratory wards of the hospital 
diagnoses in these cases are based upo 
METHODS the impression of the medical officers 
The data on atypical pneumonia and __ in the admitting office. A separatio 
German measles have been obtained by _ these respiratory admissions into diag 
abstracting the records of the Registrar’s nostic groups has not been attempted 
Office, Station Hospital, Fort Bragg. Fort Bragg is a large army post s!! 
The final diagnoses of the hospital staff ated in southeastern North Caro 
on disposition of the cases have been Among the various organizations 
accepted. Throughout the period of — tioned there, the one which has 
this study, the medical staff was search- studied in greatest detail is the 
ing for cases of atypical pneumonia. Artillery Replacement Training © 
Frequent roentgenograms were takenon (FA RTC). This organization 
cases of respiratory disease in which — school which gives basic training t 
this syndrome was suspected. The data recruits. The trainees come dir 
on incidence of acute respiratory dis- from reception centers in all parts of (h 
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1 
Incidence Rates for Respiratory Admissions and Atypical Pneumonia per 1, f 
Q FA RTC and Other Organizations Stationed at Fort Bragg, N.C 
_ October 31, 1942, to May 28, 1943 
FA RI 
7 Week Respirator Atypical { 
¥ Fadiac {dmission Pneumonia ‘ 
: No 6 5.4 1.0 I 
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ng were given in different 
One 
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ATYPICAL PNEUMONIA 


RESPIRATORY ADMISSIONS 


FA RTC 
PREDOMINANTLY 
NEW RECRUITS 


OTHER ORGANIZAT 
PREDOMINANTLY 
SEASONED MEN 


ONS 


l l 


States. The largest proportion, 
from the northeastern 
With few exceptions, the men 
d less than 1 month of military 
e prior to their arrival, and 
rity of them have been in the 
ss than 10 days. At the time 
irrival, most of the recruits 
into battalions of 

OO men each, and are further 
four of 


come 


are 
approxi- 
250 


into batteries 


ing the period of the present 
two 


separate courses of basic 
bat- 
course, designed for 

service men, lasted 8 weeks 
ther, designed for field artillery 
s, was of 13 weeks’ duration. 
completion of training, the men 


transferred to other stations. Thus. 


2 16 30 
APR 


there was an 
groups of 
cente! 

he othe 
tactical 


were composed large ly 


organizatiol 


wert and SeETVICt 


with 3 to 6 months or mor 


experience 
tions received comple 


time to 


cruits from 
of 


parise n with the 


such additions m 
the 
units 


All 


housed in 


soldiers if | were 


ort 


standard two-story barrack 


originally designed for 63 men. Crowd 


barracks occurred in some 


this 
80 men per barrack 


ing in the 
rarely exceeded 


In the FA RT¢ 


than 7 


organizations but 


only occasionally were more 


men housed together in one building 
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INCIDENCE OF RESPIRATORY ADMISSIONS 
AMONG NEW RECRUITS AND 
SEASONED MEN 

The weekly incidence rates of respira- 
tory admissions from the FA RTC and 
from the other organizations stationed 
at Fort Bragg are shown in Table | and 
Figure 1. In the FA RTC, the inci- 
dence began to increase in November 
and rose sharply to a peak of 36 cases 
per 1,000 per week in the last week of 
December. The rates fell abruptly dur- 
ing January, but rose again in February 
and reached a somewhat lower but 
broader peak in March. There was a 
continuous downward trend in April and 
May. The two peaks in this curve de- 
veloped immediately following the ar- 


oF PuBLIC HEALTH Api 


rival of large groups of several t! 
new recruits. 

The incidence rates for th 
organizations on the post were m 
and consistently lower than thi 
for FA RTC. They increase: 
through November and Decem!» 
reached a peak of only 8.4 per | 
week in the middle of January 
which there was a_ progressive 
ward trend. ‘Throughout the 
the incidence in the FA RTC wa 
two to ten times as high as that 
other organizations. As will be 
later, this difference is clearly th 
of the high proportion of new r 
in the FA RTC, 


Study of the incidence of respil 
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Ficure 2—Respiratory admission rates per 1,000 per week, batteries of Battalion 
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ATYPICAL PNEUMONIA 


Respiratory Admi 
ries of Battalio» 


December 


8 week period 


ms in the battalions of the FA 
evealed that the high rates oc- 
almost entirely during the first 
ks following the arrival of the 
es. A definite and rather charac- 
epidemic of respiratory disease 
red in each battalion of new re- 
which arrived between December 
\pril 10. The data on several of 
battalions will be presented. 
incidence rates in the four bat- 


TABLE 


Batteries 


A 


teries of “Z” battalion are shown in 
Table 2 and Figure 2. The men in 
this unit arrived between December 10 
and 13. During the first week follow- 
ing arrival, the incidence rate was 50 
per 1,000 per week. It increased 
moderately in the second week, and 
markedly in the third week, after which 
it fell abruptly. During the 8 week 
course of training, over 30 per cent of 
the entire group were admitted to the 


4 


Respiratory Admission Rates per 1,000 per Week 


Batteries of Battalion “ 
December 26, 


Y” FA RTC, Fort Bragg, N. ( 
1942, to 


{ pril 70, 104? 


TABLE 
tom Rates per 1,900 per Wee 
Batt “Z” FA RIC, Fort Brage, N. ¢ : 
«12, 1942, to February 5, 1943 
b 
net ( Rate Strength Ca Rate Strength Case Rate 
$4 17 7 24 21 87 ’ ? 
13 35 145 239 2 ¢ 
$! 13 $4 $ ¢ 25 39 14 4 
$ 6 25 24 4 17 239 10 4 8 $ Bi 
17 24 ? 8 237 ; 13 35 
24 l 4 4] 235 l 4 233 
| | 
Batteries 
{ B Cc D 
Streneth Ca Rate Strength Cases Rate Strength Ca Rat Strength Cua i 
158 ? 1 150 67 15 
250 1 4 233 13 56 28 2 101 ; 
11 46 241 7 15 
242 15 62 2390 ? 8 238 2 8 { 1 
4? $1 169 239 1 4 238 $ 4 
4 14 58 239 l 4 1 
24? 9 37 23 2 738 4 17 
24? 17 
238 17 242 15 208 58 I 
236 12 $1 242 35 145 242 2¢ 107 8 2 1 
236 2 242 25-103 242 2 
230 0 242 8 33 24 g $5 
23 3 13 23 1 14 4 
235 6 26 232 1 210 4 19 ; 
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Ficure 3—Respiratory admission rates per 1,000 per week, batteries of Battalion “ \ 
FA RTC, Fort Bragg, N. C., December 26, 1942, to April 30, 1943 


hospital for respiratory disease, and 86 month. At the end of Januar 


i per cent of the cases occurred within fourth battery was filled with 
cl the first 4 weeks. cruits and a sharp increase in it 
2 In Table 3 and Figure 3, are pre- occurred among them. The me: 
sented the data on Battalion “ Y ” over first’ three batteries complet: 
a period of 4 months. In this battalion, training late in February ai 
. three batteries of new recruits arrived transferred to other stations 
‘ during the week from December 26 to groups of recruits were assigned 
5 January 2. An epidemic of respiratory epidemic of respiratory disease 
rs disease occurred during the following immediately following their arriv 
TABLE 4 
Respiratory Admission Rates per 1,000 per Week, Battalion “X” FA RTC accordin 
of Army Service Prior to Arrival at Fort Brage—February 20 to April 
D D r V 
Week 
Ending Stres ( Rat Stres ( 
Feb «6 4 2 5 } 1 
Mar 5 509 
! 5320 25 47 421 1 
19 68 421 
2 5 15 421 
Ay r 15 ? 
3 $21 
5 421 
1 . 4 
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TABLE 
Inceeden Respirator {dmissions and Atypical Pneumonia according 
Foll 1 ul, among Four Representative Battalions, FA RTC, Fort B 
December, 1942, to May, 1943 
Battalion 
Z 
ratory Alypical Resp itypical Respi 
irr 1 ton Pneumonia idmissior “mone 
45 5 
4 4 5 64 7 
7 118 l 
35 17 18 
4 8 4 
An unusual situation obtained in RELATIONSHIP OF ATYPICAI 
Battalion (Table 4). Approxi- MONIA TO RESPIRATORY ADMISs 


mately half of the men in this battalion 
came directly from reception centers, 
as in the other battalions, but the other 
half of the men came from a camp 
where they had resident for a 
period of from 6 weeks to 3 months. 
This group, therefore, was not under 
observation during the apparently criti- 
cal first month of army life. The data 
for this battalion have been grouped 
according to the length of service of the 
men prior to arrival at Forth Bragg. 
The men who had been in the Army 
less than 1 month experienced moder- 
ately high admission rates for respira- 
tory disease, while among those who had 
had more than | month of army service, 
the incidence of respiratory admissions 


been 


was negligible. 


There was an apparently 
relationship between the 
respiratory admissions and 
pneumonia both in the FA RT‘ 
the other organizations on 
(Table 1, Figure 4). Throug! 
period studied there is a roug 
lelism between the incidence « 
the two diseases. In spite of 
differences between the total res 
admission rates in the FA R! 
the other organizations, the 
respiratory admissions to atypical 
monia was approximately 10 
both groups. 

This relationship 


was ma 


within the battalions of the FA RI! 


In Table 5 and Figure 5, dat 
shown for four battalions accor 


TABLE 6 


Incidence Rates of Respiratory 


Admissions and Atypical Pneumonia, 14 Battal 


FA RTC according to 7 Day Periods Following Arrival, Fort Bragg, N. C 
December, 1942, to May, 1943 


Days Resptratory Admissions 
Following 

{rrival Vumber of Cases 

7 456 

14 737 

917 

28 460 

197 

42 130 

$9 ) 

56 

* Total strength these 14 battalions 


+ Rates expressed as cases per 1,000 per week 


Atypical Pneumon 


Rate * Number of Case 
36 47 
58¢ 6? 
72.4 54 
36.6 43 
15.7 16 
10.3 12 
7.6 13 


was approximately 12,600 recruits 
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RESPIRATORY DISEASES AND ATYPICAL PNEUMONIA 


RESPIRATORY ADMISSIONS 
PNEUMONIA 
7 \4 2! 28 35 42 ay 
DAYS FOLLOWING ARRIVAL 
Incidence of respiratory admissions and atypical pneumonia among 14 


ittalions, FA RTC, according to 7 


day periods following arrival at Fort 


Bragg, N. C., December, 1942, to May, 1943 


eriods following arrival. These 
ir battalions have been selected 
group of 14 similar instances. 
ive been picked as representative 
to show the variations as well 
pical picture. 
f the 14 groups, the peak in- 
f atypical pneumonia coincided 
it of respiratory admissions. 
imples, Battalions “ U,” * W,” 
’ are shown in Figure 5. In 
the remaining four battalions, 
incidence of atypical pneu- 
receded that of the respiratory 
ns as in Battalion “ VV; and in 
e cases of atypical pneumonia 
ittered without definite peaking. 
the total number of cases of 


atypical pneumonia in each battalion 
was small, considerable chance variation 
might be expected. In order to reduce 
this variation resulting from small num 
bers, the data from 14 battalions have 
been consolidated according to time ot 
arrival. The results are shown in 
Table 6 and Figure 6. The incidence, 
both respiratory disease and atypical 
pneumonia, was Clearly concentrated 
during the first 4 weeks following the 
arrival of the men, after which the in- 
cidence was of the same order of 
magnitude as that among seasoned men 


CONTRAST BETWEEN GERMAN MEASLES 
AND RESPIRATORY ADMISSIONS 
The occurrence of an epidemic of 
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German measles during the late winter of new recruits were under ol 
and early spring of 1943 provided an In 7 of these 9 groups, 


‘ opportunity for contrasting the distribu- incidence of German meask 
2 tion of a known specific infection with during the week ending Mar 
: that of atypical pneumonia and respira- one group, an equal numbe: 
a tory disease Scattered cases of German occurred during the week end 
i measles appeared in the FA RTC dur- 19 and March 26, and in only 
‘ ing January and February The inci- did the highest incidence 
; dence rate increased rapidly and occur early in March 
reached a peak of 6.7 per 1,000 pet In Figure 7, the time ot 
week in the week ending March 26 of German measles is contrast 
Phe rate dropped to 2.5 in’ the — of the epidemi of respiratory 
following week and progressively de- 5 representative battalior 
clined thereafter cases of German measles we 


During the period of the German concentrated during the 


measles epidemic, 9 separate groups March his concentration 
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Ficure 7—Incidence of respiratory admissions and German measles, 5 represent 
battalions, FA RTC, Fort Bragg, N. C., January 22 to April 30, 1943 
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ited to the time of arriva 

Its findings stand 
contrast to the epidemics ol 

disease and atypical pneu- 
ich occurred in each month 
ember to April and were 
lated in every instance to the 
rrival of the men. 


SCUSSION AND SUMMARY 
tudy has served to emphasize 
ed difference in incidence of 
disease between new recruits 
ned soldiers. This phenomenon 
ecognized in the Army.” Simi- 
rences have also been described 
civilian groups, particularly 
The mechanism of this 
enon cannot be explained ade- 
on the basis of present knowl- 
Presumably, when large groups 
viduals are brought together into 
environment, conditions become 
le for the development or spread 
ratory disease. In the absence 
wledge of the etiology of this 
of diseases, it is impossible to 
ne whether the high incidence 
from the interchange of numer- 
eparate specific agents among in- 
ls in close contact or whether 
nge in mode of living results, in 
bscure fashion, in a_ breaking 
f immunity or resistance to a 

n, single, specific agent. 

eems probable that both factors 
role in the phenomenon. It is 
zed, for example, that certain 
of known etiology, such as 
ococcal meningitis and pneumo- 
neumonia, occur most frequently 
new recruits.” It is not 
established, however, what part 
ling acute respiratory infection 
lay in the pathogenesis of these 
| diseases. The factor 
is evident from the present 
is that during the past winter 
Bragg, the first 4 weeks of 
te was a critical period, and that 


PNEUMONIA 


after the first 4 weel 
to have increased 
respiratory diseases, 

Che observations on atypi 
monia indicate a close epidemiol 


association between this syndrome at 


common respiratory disease Atypi i] 
pneumonia was continuously present at 
Fort Bragg throughout the _ period 
studied. The 10 to 1 ratio of respira 
tory admissions to cases of atypical 
pneumonia was maintained with reason 
able constancy both among new recruits 
suffering a high incidence of respiratory 
disease and among seasoned men in 
whom the incidence was low Taking 
this evidence in conjunction with the 
clinical similarity between the two dis 
eases, the hypothesis is suggested that 
atypical pneumonia may be a severe 
manifestation of the same specific in 
fection or infections which produce 
common respiratory illnesses Rei- 
mann '* and others '*'* have also ad 
vanced similar theories. Proof of such 
hypotheses, however, must rest upon 
demonstration of the etiological agent 
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NG recent years a_ rather 
cteristic syndrome in the 
respiratory diseases has been 

with increasing frequency. 
rome has been referred to by 
of names, among them 
as “ atypical bronchopneu- 
acute influenza pneumo- 
ronchopneumonia, variety X,° 
umonitis,*~* and disseminated 
imonia.* Loosely, and quite 
in the light of our present 
the infection has also been 
rus” pneumonia.” 
evidence indicates that this 
has a diverse etiology. In 
najority of the cases, however, 
cannot be demonstrated, but 
is clinically similar to or in- 
ible from that due to known 

The basis of discussion here 
se cases of unknown cause. 
esignated by the Army as 
typical pneumonia, etiology 


LINICAL ASPECTS 

al characteristics of primary 
neumonia * '°’-!* are those of 
nfection of gradual onset in 
‘titutional symptoms, such as 
fever, malaise, and chilliness, 


I } At 
N. L. Cress M.¢ A D 
R elka JI. M. Ruegsegge 


Primary Atypical Pneumonia’ 


ission on Acute Respiratory Diseases,* Fort Bragg, North Carolina 


predominate over respiratory symptoms 
in the early stages. A dry, irritating 
cough, sometimes paroxysmal in nature, 
develops soon after onset and may be 
accompanied by substernal discomfort, 
but rarely by true pleural pain. As the 
disease progresses, the cough becomes 
productive of mucus and of purulent 
or, occasionally, blood streaked sputum 


The typical bloody o1 prune-juice 

sputum of pneumococcal pneumonia 
does not occur. Coryza, sore throat 
and gastrointestinal symptoms may be 
observed. The illness is ordinarily of 


mild or moderate severity and the Pe 
tient does not appear as sick as his 
complaints would suggest. In a small 
proportion of the cases prostration 
dyspnea, cyanosis, and circulatory col 
lapse may occur, but this is not the 
common finding 

Physical examination in the earl 
stages ordinarily reveals a moderate] 
ill patient with a mild inflammatory re 
action of the upper respiratory passage 
Phe remainder of the examination 
ally reveals no abnormal ne Dh 
leukocyte count is normal. | 


point, then, there is little in the 


or physical findings to suggest a ¢ 
nosis of primary atypical pneumonia 


rather than one of ordinar: ndiffer 
entiated acute re spirati ry diseas The 
one objec tive criterion which most au 
thorities require to establish the diag 
nosis of primary atypical pneun 

the presence of a pulmonary shad 
lesion by roentenogral Ir 
large proportion of the patient 


lesion is demonstrable radiog 


J H. Dingle, M.D 
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early in the illness, before the appear- sticky moist rales 
ance of associated physical signs. The area of 


infiltration commonly begins in_ the elicited ; 


perihilar region and spreads in a and usually persist for days 
wedge- or fan-shaped fashion toward the even after the pulmonary 
periphery of the lung field. It appears cleared roentgenographically 


soft and either patchy or homogeneous — definite consolidation are usua 
in character. It may have an appear- ing. Convalescence is ordina 
ance suggesting atelectasis.- The longed but uneventful, and r 
process most often involves the lower — the rule (Figures 1, 2, 3). 
lobe, but may affect any lobe or com- The above description cha 
bination of lobes. the usual case of primary 
As the disease progresses, it is ac- pneumonia. Variations in thi 
companied by a remittent fever which however, are extreme. “ Unrec 
varies between 99° and 104° F., per- cases have been detected by 
sists for approximately 3 to 8 days, and — radiographic examination of so 
terminates by lysis. The pulse and active duty. These cases hav: 
respiratory rates are relatively low dur- pulmonary — lesions associat 
ing the febrile period. Rather late in minimal subjective or other 
the disease characteristic subcrepitant evidences of infection. An esti) 


DAY OF DISEASE 


TEMPERATUF 


W.BC.x 1000 6517.2 8.1 


Ficure 1—Clinical chart of patient with atypical pneumonia (mild infectior 
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Clinical chart witl 


Patient 


ol a patient 


recovered after 


quency of occurrence of these 
shown by the following figures: 
group of 2,814 
ns lor officers 
12 


pneumonia were discovered, in 


radiologic ex 
candidate school 
Bragg, cases of primary 
prevalence rate among ap 
normal” soldiers of 
cent (Figure 4). Relapses ot 
ces of infection are not unusual 
Rarely the moder- 
evere or severe illness may be 
ited by secondary bacterial in- 
pleural effusion, bronchiectasis, 
suggestive of involvement of the 
| nervous system. A fatal outcome 
tremely rare, but may occur, even 
irently uncomplicated cases. 
group of warrants 
is at this point, since it may 
vide one of the keys to the solution 


about 


the course. 


ther cases 


prol 


rie problems ol 
The 


bronchitis resen 


dist ast 


group 
bling 


nia or suspected 


monia and includes 


in no wise from 


above, save 
monary lesion 
senogram and in 


severity of illness charact 


The 
subcrepitant rales. occurring unilaterally 
i evidence 


in most instances, give 


pulmonary involvement the basis 
of the best 


could be made.* 


clinical evaluation hich 


this group ot 


cases seems to lie midway between 


primary atypical pneumonia and undif 


ferentiated respiratory disease, 
without sharp border lines between the 
three 


logical evidence appears to support this 


acute 


(Figure 5) Epidemio 


i 


groups 
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patie nt with 


Cc Was 


interpretation, Such relationships, of 
course, provide no proof of common 
causation, but they indicate one direc- 
further 
define the 


tion for investigation in an 
ittempt to 
problems of recognition and control. 
rhe pathological changes in the lungs 
of fatal cases * =" -° are those of an in- 
terstitial bronchopneumonia, which may 
or may not be hemorrhagic in character, 
of acute bronchitis, and frequently of 
acute necrotizing bronchiolitis. Through- 
out the parenchyma the predominant 
infiltrating cell is mononuclear, whereas 
in the bronchialand bronchiolar reaction, 
polymorphonuclear leukocytes are ordi- 
narily abundant. Bacteria are usually 
absent from the parenchyma. Inclu- 
sion bodies are not seen. The patho- 
logical picture is thus not in itself dis- 


scope of the 
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=, 


evere 


complicated by dru 


tinctive, but 
found in the bronc hopneumo! 
ring in a number of virus dis: 
as measles, in psittacosis, an: 


is comparabl 


infections. 

The treatment of primary 
pneumonia at the present 
symptomatic and supportive. 
bed rest, a daily fluid intak« 
ml. or more, and an easily d 
diet are Opiat 
be given for cough, heada 
since in some patie! 
symptoms are difficult to 
Analgesic or antipyretic dr 
marked diaphoretic activity 
visable, particularly for pat 
whom sweating is a prominent s\ 
Oxygen therapy is desirable if 
Chemotherapy 


advisable. 


malaise, 


is severe. 
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secondary bacterial parently a disease 


A long period of conva form.” 


required in many cases bx differences it 


ts or, rarely, as an aid to” lence. both in endemi 


the persistence of localized served. The 
or signs, and of asthenia group, but tl 


no specific therapy available have been 
f convalescent serum has been 
but the evidence al the vndrome 

insufficient to evaluate its wherever 
ess. Should primary atyy 

prove to be a virus di 

be analogous to other vil 
such therapy might not be 
to be of value from either 
theoretical considerations 
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COUGH 


FEVER 


HEADACHE 


MALAISE 


CHILLINESS 


CORYZA 


SORE THROAT 


SUBSTERNAL PAIN | 
PLEURAL PAIN 
RIGOR 


BLOODY SPUTUM 


of certain symptoms in atypical pneu 
respiratory 


sons with clinically recognized infec- 
tions, of individuals with unrecognized 
infections, and possibly of healthy car- 
riers. The mode of transmission is 
presumably by direct contact, or pos- 
sibly by contact with articles freshly 
soiled with discharges from the respira- 
tory tract, and by air-borne trans- 
mission. In the army camps thus far 
studied, there has been no evidence 
suggesting an intermediary vector such 
as food, water, or insects. 

The incubation period is believed to 
be as long as 2 or 3 weeks, based pri- 
marily on the meager data available 
from a few instances of apparent case- 
to-case exposure. The period of com- 
municability is entirely unknown. 

Little is known about susceptibility 
and immunity to atypical pneumonia. 
It would appear that the population is 
not unusually susceptible in so far as 
clinically recognizable infections are 
concerned. Even during periods of 
relatively high incidence at an army 


post, 


infections 


for example, 


Cases appr 


tered throughout the personnel a 
were distributed at random, an 
to-case spread is usually impos 


determine. 


coccal meningitis. 


The picture is th 
similar to that obtaining with 1 


Individuals 


be exposed closely and repeat 


patients, however, may show 
infection. This 


incidence of 


noted in the professional staffs 
pitals, both under civilian 
military conditions.’ Thus 
appear that susceptibility is 
that relatively high dosage, 
close and repeated exposure 


sary to produce the infection 
however, difficult to explain th 
of the disease on this basis. I! 
pneumonic ” or “ unrecognized 
of the infection do exist as “ sus 
atypical pneumonia” and as ul 


entiated 


high 


and 


respiratory disease. 
susceptibility could be considered 


the 


distribution 
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measures control 
present time, and 
which can be 


respiratory disease 


laps apparent from the above 


that the final diagnosis ol 
ypical pneumonia at the 
an exclusion diagnosis 


rel ibly be established only 


agents known to produce 


yvnarome h ive heen luded 
ible. in each individual 
etiologis il diagno 
itypical pneumonia can | 
tain repr sentatives of eacl 
ge groups of pathogenic micro 
ust be considered, it 


bacteria, fungi, rickettsiae 


rial pneumonias ordinarily are 
ficult to differentiate from 
itypical pneumonia. The chief 
features are abrupt onset, rigor 
bloody sputum, pleurisy, signs 
mary consolidation, and leuko- 
Isolation of the infecting bac- 
from the blood and sputum is 
readily accomplished, and such 
ns as the pneumococcus, strep- 
tubercle bacillus, staphylo- 
Brucella abortus, and Pasteurella 
may be obtained. In certain 
es——approximately 10 per cent 
talized cases of primary atypical 
nia—however. differentia- 


vy not be easv."! 


The onset may 
den with rigor; the physical signs 
be those of consolidation a 


ite leukox Vtosis may he present 


\l 


cami 

prior 
disease 
fever, was 


Australia 


similar organism was 


Montana 
ettsia was 


Cases whi h 


Institute of Health and whi 


In 1 


isolated 


occurred 


the syndrome of pru 


pneumonia 


The evider 


that this organism, Ri 


was the causative agent 


this outbre 


abn 


howeve! 


far no evidence that the 


sible for more than 


human infections 
The fourth er 


known viruses 


plex situation 


of influenza 
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form could be explained or pneumor thy 
ition and nature of immunity higher type he 
In all probability any cocel solate 
tive immunity is of short In these case thera { 
During the past vear at Fort sulfonamide fter est 
ral instances of second lishing the diagno | 
hin a period Ol a year nave the lung lect : 
coccidioidomycos appre i 
signifi ance in the differential 
ral invols 
 —| undifferentiated re it ease 
le cases with ull na ma 
closely resemble il i 
TIAL DIAGNOSIS AND ETIOLOG\ monia. Chronic infectior vil il 
re dist ng hed The | 
of this infection ipl 
tir outhwestern United States, 
in convalescent phase sera, and isolat 
I identify this disease 
Phe possibility that ett 
tion, other than the well know _ 
ind spotted fever ! ni 
with primary atypical pne 
CS is time in apparent ‘ 
tv. known as Aust in © 
reported from QOueensla 
The followin veal 
found in ticks ir 
a number ot 
the Nationa 
present 
itypical 
ndicated 
kettsia burnet 
Apart trot 
there is thu 
few <porad 
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and may alone prod 
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\tyvpical pneumonia having some of the clinical characteristics of 
pneumococcal pneumonia 


pulmonary involvement, although the species of birds and animals, 
Where a caus 


evidence in this regard is as yet cluding man.‘ 
scant." ** Certainly the clinical and tionship has been established 
epidemiological features of influenza _ tients, the clinical illness has in 
during an epidemic are quite distinct been more severe although sin 
from those of primary atypical pneu- that of primary atypical pnet 
monia, yet in an individual case the Attempts to relate this group of 
differentiation may be difficult, if not causally to primary atypical pne 
impossible. It is therefore necessary to occurring at Camp Claiborne 
employ laboratory aids in diagnosis, the Bragg, and other army posts, hi 
simplest of which is to determine the have been unsuccessful. in spite 
development of specific influenzal anti- isolation of several strains of 
bodies by comparing acute and con-  Confirmatory serological eviden: 


valescent phase sera. not be obtained from the patients 


Psittacosis, which has long been _ in other words. an increase in ant 
known to be a virus disease, has more was not demonstrable in the 
recently come to be considered as a valescent phase sera, and the k 
group of diseases caused by th antibodies appeared to correlat 

psittacosis or ornithosis ‘group of — with race and probable venere 
viruses. Viruses of this tvpe have now posure than with the respiratory 
been isolated from a number of differen: under investigation. The close 
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Virus ot 
the 


seems to 


the 
inguinale to 
group of 
most 
In addition, the 
existence of the 


viruses 
logical explana 
possible 
virus in 
considered. 
er virus should be mentioned, 
that of lymphocytic chorio- 
While the relation of this 
espiratory illness has not been 
ly established, there 


bt that it can produce an 


seems 


ike or grippe-like disease,” 
ertain instances can cause 
infiltration.*® 
iid be emphasized again that 
e mentioned agents, which can 
nized, are actually responsible 
\rmy for an almost insignificant 
f cases showing the syndrome 
ry atypical pneumonia. In the 
ority of the cases no evidence 
obtained that any of the 
icteria, fungi, rickettsiae, or 
lay an etiological rdle. 
irch for new agents has not 
lected. A number of groups 
gators have reported the iso- 
viruses from throat washings, 
or blood of patients with pri- 
typical pneumonia. These 
ive been obtained by inocula- 
ferrets and mice,°* mongooses,** 
cotton 


ne 
59 


embryos,** cats,>* 
guinea pigs,"- and mice after 
iry growth in tissue culture.®” 
tance, however, has there been 
ed a clear-cut relation between 
{f the agents and the human 


ssibility that a laboratory test 

value in the recognition of 
tvpical pneumonia is suggested 
reports °* °° of the presence of 
tinins for Group O human 
the 
spec ificity 


tes In sera of some pa 


ind sensitivity 
tic n ha ot heen at 


vet 
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respiratory 
satistactory evaluat 
far obtained in 
Fort 
may be posit 
cent ol 


ratory at brageg 
reaction 
pel Cast 
pneumonia, and up 
other 


cases of types 


disease depending 
employed 

In summary, an attemp 
made to review the present 
knowledge concerning prima 
pneumonia from the clinical 
logical, and etiological 
importance of this problem to th 
lary forces can only be estimated 
spite of the recognized difficult 
accurate diagnosis and reporting 
total number of cases recorded ir 
in the continental limits of the 
States March, 1942, to 


1943. approximately 


from 
was 
The disease is not a significant 
in mortality, but is an impor 


cause of temporary disability, re 


in loss of man power hours and loss 


days from training and othe: 
Primary atypical 
merically at least, the most impor 


pre umonia 


form of pneumonia affectin 


du Its 


r the arn 


tan 


forces today, and should it subsequently 


prove to be but a severe torm ot 
common — undifferentiated 
disease, it will be one ot the most 


portant problems in therapeuth 


preventive medicine facing the 


military services 
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Antibiotic Substances, Production by 


Micro6rganisms—Nature and 
Mode of Action’ 


SELMAN A. WAKSMAN, Pu.D. 


Microbiologist, New Jersey Agricultural Experiment Station, Rut 
University, New Brunswick, N. J. 


HE mounting interest in the pro- — are primarily bacteriostatic 

duction, utilization, and chemical! _ that is, they inhibit the growt! 
nature of penicillin has recently focused — teria, whereas their bacterici¢ 
considerable attention upon the whole ties are of only secondary col 
subject of antibiotic substances and — and require a longer period of 
their formation by microorganisms that needed for ordinary disi 
Although the nature and activities of One of the characteristic 
some of these substances have been of antibiotic agents is their 
known for many years, the wide antibacterial action. Some aff 
horizons that have now been opened for Gram-positive bacteria and a 
their practical utilization in combating a very limited extent up 
human and animal diseases have at- negative organisms: others 
tracted the attention of the bacteri- have the capacity of inhi 
ologist, the chemist, the public health growth of certain bacteria be 
worker, and the clinician, not to men- each of these groups, and act 
tion the manufacturer who has en-_ limited extent against other 


visioned a repetition, on a vastly wider within the same group. Thi 


scale, of the possibilities opened by the action of antibiotic substance 


discovery of the sulfa drugs. only qualitative but also quant 
Formation and nature of antibioti nature, much larger concentra 
substances Antibiotic substances are ing required to inhibit the 
antimicrobial agents, produced by a some bacteria than of oth 
variety of microdrganisms found among antibiotic spectrum 
the filamentous fungi or molds, yeasts, fore, justifiably used to ce 
actinomycetes, and bacteria Phe are range of activity of an antib 
chemically and biologically distinct from stance against a numbet 
the common antiseptic and germicidal selected from = various repr 
agents, although certain = synthetic Gram-positive and Gran 
preparations may have properties simi- — groups 
lar to those of antibiotic agents. 1 hey Antibiotic substances vary 
their chemical nature, in thei! 
action upon bacteria, in thei 
to animals, and in their im 
in vitro activity. Some are d 
by boiling, by exposure to light 
[358] 


. 
d 
F 
ee 
| 
ig 
4 
% 
= 


ANTIBIOTIC SUBSTANCES 


h various filters, whereas the soil, but dic it thet 

stant to heat and to ultra- rapid rate, dep nding on the 
some are readily adsorbed the organisn the hat 

sorbing agents, such as climatic and other condit 

and infusorial earth The antagonistic eff 

can be removed from phytic soil microdrg 

of special solvents, such = genic bacteria and fungi we 

hol, chloroform, acetone, visualized as resulting fro 


es for food between these tw 


obtain an antibiotic sub was soon recognized, howev t 
intagonistic organism is this was not a sufficient ey 
its specific antibacterial all the observed phenomena, it 
erown on an organic or a by Ward under the net 
ium | he period « f incu- antibiosi Organi 
varies from 3 to 2 days socilations were found t f 
rature from 2 to 3 quently certain characterist that the 
se organisms are aerobic in did not possess when ; 
er aeration of the culture is culture Schiller for exal ‘ 
ence, shallow layers of served that when beer 
e media for stationary cul plac ed together with tuberch 
ed aeration for submerged In a Sugar-containing but nitrogen-free 
e used The formation of medium, the former develop 
substance is greatly in nistic properties toward the latte nd 
the strain of the organism used the latter as 
ion of the medium, and Ihe antagonists secreted a te 
of growth Some an- substance that was al ctive { 
croorganisms produce more the living cell 
tibiotic substance It has Dubos * used the metho 
definitely established that a soil with cultures of livir 
neces or closely related com organisms in order to sti te the 
he produced by more than velopment of antagonists that | 
ibout the destruction of thi atl el 
and fp ithogeni micro In order to isolate an anta 
here is no plant or animal an ordinary soil or fr ‘ 
it is not subject to infec riched. it is sufficient 
umber of bacteria, fungi suspension of livin hacte 
1, resulting in numerous soil, o7 plate out the 
epidemics These disease medium with these li 
icroorganisms sooner. ot the major nutrier 
their way into the soil and Waksman and Woodruft \ 
isins, either in the excreta her of different anta 
id and infected residues of have thus been isolat 


Fortunately, 


ire not recognized at the if the pre ent 1 p 
€ as carriers of most of the intibioti h 
nfectious diseases of man and into four broad 


\s a result of extensive in forming bacteria. « 


the conclusion has been monas aeru } 


it most of the disease pro ? spore-tormineg hacter 


ents do not survive long in Bacillus bri Bacillus 4 nte 
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and Bacillus mycoides; 3. tilamentous 
fungi, especially members of the genera 
Penicillium and Aspergillus; and 4. ac- 
the 


types ol the genus 


tinomycetes, especially aerial 
mycelium producing 
Stre ptom vce 


Pse udo- 


aeruginosa was first established 


he antagonistic action of 
mona 
in by Fre udenreich,® who believed 
that the lack of growth of various bac- 
teria in the filtrate of the an- 
tagonist Was due to the exhaustion ol 
The filtrate 
be- 
lieved to be due to an enzyme desig 

| the 


nated as 
Since pyocyanase 


sterile 


nutrients in the medium 
possessed bac terioly tic properties, 
pyocyanase and to 
pigment pyocyanin., 
is thermostable, not sensitive to pH 
change and not. pre¢ ipitated by am- 
monium sulfate and alcohol, but is 
soluble in alcohol, a lipoid-like nature 
has later been This or- 
ganism is now recognized as produc ing 
including 


suggested. 


three antibiotic substances, 
also hemipyocyanin. 
differ in chemical nature and in their 
mode of action upon bacteria 

The production of antibiotic sub- 


hy spore-forming bacteria has 


These substances 


stances 
long been established. 1 his culminated 
in the isolation by Dubos * of the anti- 
biotic agent tyrothricin, which consists 
of two distinct substances, gramicidin 
and tyrocidine; these differ in their 
chemical nature, mode of action upon 
bacteria, and toxicity to animals. 

Among the fungi, various green molds 
belonging to the genera Penicillium, 
Aspergillus, and Trichoderma have long 
attracted attention as organisms pos- 
sessing antibacterial properties. Vaud- 
remer,!! for example, demonstrated in 
1913 that Mycobacterium tuberculosis 
loses its virulence in the presence of 
A. fumigatus or its products. 

The ability of a member of the 
Penicillium group to produce an anti- 
bacterial substance was first established 
by Fleming 6 in 1929. This substance 
was designated as “ penicillin.” Vari- 
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ous strains of P. notatum at 
known to | 
antibiotic agent. Clutt rb 
and Raistrick * reported, iF 
these fungi produce thre 


genum are now 


penic illin, a protein, and a | 
the first of which showed 
properties It was act 
against Gram-positive 


Gram-negative bacteria, bu 
most other Gram-negative 


was non-toxic to animals an 


in vivo. 

his work attracted very 
tion for nearly a decade unt 
of Oxford chemists and path 
decided in 1940 to 


tentialities of penicillin for 


reexam 


ment of various diseases 
vestigations resulted in a st 
concerning — the 
antibacterial properties, che 
and 


important antibiotic substance 


tributions 


ture, mode of  actior 

It has been recently estab! 
P. notatum produces, in a 
penic illin, another antibacter 
active not only against Gra 
but also against Gram-neg 
teria. This substance wa 
variously as the Es« herichia 
penatin, notatin, and penicil 
is a protein and functions as 
oxidase. It has also been det 
that other fungi, notably m: 
the A. flavus group, produc ea 
designated as flavicin that is 
if not identical with penicillit 

Actinomycetes yielded sev 
biotic substances; the most 
of these is streptothricin ** 
active against many Gram-ne 
well as Gram-positive bacte! 
low toxicity to animals, and 
in vivo. 

A fairly large number of of 
biotic substances have now 
lated, but many of these are 
animals, possess undesirable 
chemical, or biological prop: 
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s vet been studied sufficient], 

nature and a tir v of anti 
} 


frances The antibiotic su 


not comprise a single group 
il compounds but vary greatly 
tion. Since very few of them 
r been crystallized and their 
nature established, any sys 
classification of these com- 
the basis of their chemical 
p can only be tentatiy 
Phe following seven groups 


ve recognized : 


TA 
f Chemical and Biological Properti is ( Vv 
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streptothricin 


The methods for measuring the ac- 
tivity of antibiotic substances are based 
upon their bacteriostatic nature. their 
selective action against various bac- 
teria and other microdreganisms, and 
the mechanism or mode of their action 
Some of the antibiotic substances are 
also fungistatic, and even fungicidal in 
nature, like  gliotoxin, actinomycin, 
clavacin, hemipyocyanin, the Bacillus 
sim plex factor, and others. 

On the basis of their toxicity to ani- 
mals, the antibiotic substances can be 
divided into three groups: (1) Sub- 
stances non-toxic to higher animals 
or possessing but little toxicity, when 
0.5 gm. or more per kg. weight of 
animal is tolerated; here belong penicil- 
lin, citrinin, pyoeyanase, streptothricin, 
actinomycetin, and fumigacin. (2) Sub- 
stances that are fairly toxic to animals, 
including tyrothricin, notatin, and glio- 
toxin; although limited information 
precludes establishment of a toxic zone 
for these, a range of 0.1 to 0.5 gm. per 
kg. can be suggested tentatively. (3) 


Highly toxic compounds, such as 


actinomycin, clavacin and aspergillic 
acid: these are usually more toxic than 
0.1 gm. per kg.; for many, such as 
actinomycin, as little as 0.15 mg. per 
kg, weight is toxic. 

Of the various antibiotic agents, 
penicillin is the only one that has so 
far found an extensive chemotherapeutic 
application.” It is effective against 
hemolytic streptococcus and pneumo- 
coccus infections, as well as various 
staphylococcal infections; it is used in 
controlling local lesions of the eye 
caused by Staphylococcus aureus ; how- 
ever, it has no effect upon infections 
caused by Mycobacterium tuberculosis, 
Trvpanosoma equiperdum, influ- 
enza virus. It is effective against sul- 


fonamide-resist: 
cocci, although 
can build up 
cillin. orde 
stability of pe 
excretion, ester 
which are said 


int strains 
pneumo 
resistance 
r to over 
nicillin 
S have 
to be mor 


even offer promise of use 


ministration. 
chemotherapeut 
which is being 


Next to 
1¢ value 
utilized for 


of mastitis in cattle and 


infections Py 


Wi 


used at one time for the 


various infecti 
instability, the 
ganisms produc 


knowledge con 


ms, but be 
variability 
ing it, and 


cerning th 


governing its formation, its 1 


discontinued « 
limited. 


been 
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biotic substances upon bacte 


largely in intet 


plication. This may be ac 
by a marked effect upon cert 


tial metabolic 
of the limited 
able, the follow 


fering with 


ror 
information 
ing mechanis! 


tentatively presented: 


1. The antibiotic substance int 


bacterial cell divis 


growth of the o 


ion, thus pre 
ganism; the 


divide gradually dies It has 


the use of the manometric 


tain bactericidal agents in bacte 


centrations may have no efiect 


bolic rates of bac 


cell multiplication 

2. The antibioti 
the metabolic proc 
by substituting 
nutrients 

3. The antibiot 
with the vitamin 
the staling effect 
spoken of in the « 
cal conditioning 


is an illustration; such effec 


overcome by the 


teria; however 
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lor one ot 
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ic agents bring 
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UNRRA’s Public Health Plans 


s A. Crabtree, M.D., acting chief was being made on thi 
of the Health Division of the United personnel for these pur 
Nations Relief and Rehabilitation Ad- present the UNRRA suppl 
ministration, Washington, announced more advanced than the p 
on February 21 the pl ins that are be ing sonnel, but UNRRA is ful 


made to deal with public health and medical supplies would b 
nutritional problems in the occupied without medical Service H 
countries Although it will be difficult few teams of physic ial 
to predict exactly what the conditions — gineers, and other health spx 
will be, Dr. Crabtree said that it was been organized and the plat 
possible to make some intelligent guesses — send into each country as 
on what the conditions under a variety a relatively small, well roun 
of premises might be, including what experts In various specialt 
might be found under a_ completely health to consult with 
corched-earth policy national governments in bt 
Dr. Crabtree believed that the num-_— strengthening their own 
ber one problem would be starvation services and facilities 
with all its relationships to public special teams will have to 
health, and he believed that increased to deal with certain spec 
death rates from maternal and infant such as epidemics and d 
causes, from malaria, and typhus, and — have been introduced into 
from tuberculosis would have to be for the first time. Dr. (¢ 
dealt with. that, while some of the oc 
Dr. Crabtree felt that it was safe to tries would need only the h 
predict that the breakdown of sanitary general and special teams 
safeguards, together with crowding, others which had been “ s 
lack of shelter, lack of clothing, fuel, professional personnel mig 
soap, and the great movements of popu- substantial number of d 
lation would certainly result in epi- nurses to come in and actu 


demics He said that some progress take care of the sick. 
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terioration of 
possible to distribute dilutes 


ready for use. One of the 


ic] pted diluents In t 
elsewhere was 25 per cent 
tone, recommended by 


nev, and Malcolm in 1932 
bout 1934 there tppe ired 
eports of acute ceneralized 

ictions immediately follow 
Schick test These reactions 
severe and distressing but 

Al] Cast showing 


om adequate histories were 


been Schick 


had previously 
had received immunizing in 


At the 


we have received reports of 


Antitoxin and Vaccine 
ictions in the past 10 vears 
cl have been observed by one 


ir reactions, following the 


simil 

of diphtheria or tetanus toxoid, 
reported by various workers 

lusion of several investigators 
that these reac- 

n many at least, the 

4 Witte or Berna peptone em 


the cause of 
instances 
i diluent or as a constituent 
edium. 


der to avoid these occasional 
e the Labora 
Health A i at t S 


nan Serum Albumin as a Stabilizing 
Agent for Schick Toxin’ 


sEOFFREY EDSALL, M.D., 


aND LOUISE WYMAN 


il in were 
through the « ‘ Dr. E. J. ¢ 
f the i N | 
material wa i 
with the ¢ mit te Ry 
earch Oot the () R 
search and Dev H 
St had 
Stab ne eve 
by Glenn in Ste 
ferred to work w 
since the alb n re 
purified prey 
to be the most ‘ ‘ 
serum protel 
\ number of batches of S 
have acco dingl\ beer mace 


human albumin as a 
All of these prenparatior wer 


with Glenny, Pope Wad 

borate buffer ° as the flui ise. Poter 
has been tested (except where otherw 
noted) by injection 

taneously into each of { ca 

of m.l.d. weight, observing the time ot 
death of each anin i] StaDiiits if the 
toxin so prepared was, with but few 
exceptions, determined neat I 
ples for 24 hours at 37° ¢ the official 
N.I.H. test) and at 41° ¢ ogested 
by Glenny and Steve! We have 
found the latter to be a very useful 


test of stability and one which give in 


4 
‘in and Vaccine Laboratory. State Department f Publ H ft} 
Boston, Ma 
(LE over a decade ago it Was reactions we ucht 
that gelatin OF peptone tal lizing igent 
luted diphtheria toxin would would itself be stabl \ 
time small quantities of human serum 
tr 
[265] 
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answer in a short time For a pre- to 41° C. for 24 hours. This rey 
servative, merthiolate 1:10,000 was used at least as high a stability as h 
except in certain experimental batches. observed with any peptone-dilut 
The principal findings have been as of our preparation. 
follows: 4. No. significant differenc« 
1. For adequate protection of diluted — been observed in Schick toxin pr 
diphtheria toxin, 0.05 per cent albumin’ with three different lots of albur 
is apparently insufficient, whereas 0.1 with two different lots of toxir 
per cent is adequate but is apparently 5. Tests of albumin-diluted 


not quite as good as 0.2 per cent. toxins, according to the League 
2. The above does not apply where tions standardization, have s] 


phenol is used as a preservative, since significant differences from 


concentrations of albumin as high as diluted toxin. 
0.2 per cent have failed to prevent de- 6. Duplicate Se hick tests wit! 
terioration in phenolized Schick toxin min and peptone Schick toxin 
incubated at 37° C. for 24 hours. individuals, read.at 4, 7, and, 

3. Several batches of Schick toxin cases, 5 days, have shown certain 
stabilized with albumin have shown no differences. Opportunities for pet 
significant deterioration after exposure ing these tests were provided tt 
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nartment ol Mental Health 

or J Howard Mueller ot the 

fedical School. The albumin 
as a rule Other studies on the 
wrighter red positive reat ing carried out 

re sharply detined borders when completed 


ced somewhat smaller (209 recommend t 


igainst 360 sq. mm in com ial in the behet 


licate tests on 30 subjects suitable for gveneral 
instances showed less 
fade by the 7th day 
reed with the peptone read 
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reaction and a negative o1 
tone toxin reaction Of the 
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Surveys of the Nutrition of Populati 


THe ViramMin A Nutrition or a Rurat 
IN Mippte TENNESSE! 
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Department 


papel ceneral nature medical history and for the 
has | lescribed and amination has also been des 


ergy pri vitamin A, particular attent 
have been to the history of such 


lescribes vitamin A deficiency dise 
lation witl xerophthalmia and th 
night blindness and to tl 
of pre-xerosis, 
burning dryness 
The general procedure for asthenopia, and conjuncti' 
intake of food has been — taking of cod liver oil and 
For calculating the amount A prepat itions was also n 
of vitami \ the tables of Booher On the physical examinat 
Hartzler. and Hewston ~ were used. In lar attention was directed 
each instance the value most closely and — and hair, to lesions of the e 
clearly applicable in respect to season vaginal discharge. A number 


variety, preparation, etc., was chosen toms and signs such 
In the few instances where values for presence of respiratory infe 


foods were lacking in the above table orders of crowth and devel 


they were taken from other sources and normalities of the teeth and 

when no values for a food could be and changes in the mucous 

found one was assigned arbitrarily on of the mouth and upper 
the basis of similarity to other food or passages, whose significance 

on similar grounds.' In no case did A deficiency is uncertain, w 

these arbitrarily assigned values affect but are not analyzed here 

the results significantly None of the symptoms 
History and Physical Examination signs except those 

The cen ral procedure tor obtaining the veloped defi lency diseases 
or pathognomonic for vi 
ficiency, though some 
high diagnostic value 
sary therefore to review these 
and signs in the light of the 
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test was unsatisfactory 
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ed 1 the history and studving s 
natiol and determine lactor and tne enc 
ns and symptoms rep ust 1 the col ete test 
tar n \ ency or were reve! ral 
ther Caust ent \ 
er of clinical jude ent an ‘ Cam na 
‘ on experience with U i cee tul i 
vitamin A det ne’ Most of the tests w 
normal variat ns i ning 
ol lat | ili it the Vii 
Lhe dec were made ind electi 
examination of each u 
rd without knowledge ot hacturet! 
| the Vy ol laborator celatin cement t 
sinal observations having caretully 
experiel ed examine! i pl ls ine checks 
e t uch decisions It is ntervals : 
that the probable The Ipper nor 
the dec ston in ¢ ich Cus used 1 
with the degree of specificit Because, however, ol 
tom or sign variabilit n the | 
tory Tests — The laboraton ch a test and be 
ecial procedure includ ad i too i 1 
I 
il adaptation to di ligh threshold with a We i 
dness) and a determinatior micromicro la 
nt ol vitamin \ ind cat Or nor i] lt 
e blood serum that the error 1 1 
f darl idaptation were ibly | tha 
Hecht and Shlaer adap- « f the 
isuring the rod threshold ent 
dot minutes in complet vitamin A in 1 
Subjects. singly or in group termined by M 
vere Sé ited in a ¢ mopletely nl | 
for 20 minutes after having lower values than t 
ed to ordinary indoor light but with a carefull 
of adapta- reliable values can | | 
ark the was lower limit of normal 
rding to nic of th e 70 Internation Unit 
nt The nature f serum except i 
drawn at the time of the 
About anil _ 
drawn with the least | e st 
dry luer_ syrit About 
coagulant for het aetermi 
ce tions, et The remainder 
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TABLE 1 

Distribution f Averaee Dar Intake f Vitamin A Amone Per in the 
ee t ter, Sex, and Race, Together With the Number and Percentage of S 
With Intake Be nmended Allowances * 

{ge in Vea 

— 

i wa 5 

ber wit 

N 

t if 

“= 

with thar 

‘ 

7 

( 

1,4 

| l 

- 

R ¢ 

dieta 

Number wit 

dieta 

Percentage 

with less t 

nended 

— 54.5 71.4 71.4 4 

ie WEE includes both vitamin A and carotene expressed as vitamin A. Recommended allowa 
ind sex of Fe 1a Nut Board, Nat il Resea t Twenty-five drer 
} nitt 

ha 

M Male; Female 
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sent immediate ly 


centrifuged and the 
When drawn 

| at once in iced container 
mt during transport to the 

h few exception 
laboratory within 4 


Table 1 
intake of vitamin A 
ind vitamin A, expressed is 


\) with the number and | 


wl 


hose in each age, sex, and ra 
th intakes falling below 
ended daily allowances 
Nutrition Board.’ 


to these standards the 


ofl 


was deficient (insult 
number, ranging trom 
| Os 


age group to 


15. among the 


om 35 per cent » character 


cent in boys 

13-15, in the colored \| icneform type 
there is some difference in the were 12 instan 
between white and colored — might possib 
in some of the age and sex ions due 
this is probably not sigl ificant 
he children 1—3 and the boys 
16-20. In the children 1-3 tiva which 


of the deficiency vitamin A detici 


tel frequency 
olored mav reflect the lower in of the 
redness and inje 


usual 


milk The difference 
groups is une xplained. 
and Physi al Examination 
ects gave a history of any ot 
racteristic diseases of vitamin A 


is xerosis, xerophthal 


ney such 
ratomalacia, or the dermatosis 
indred and four complained of 


more of such symptoms of pre- lamy 
not vet published hi 


The lesions in 


symptoms of pre yero 


ce scribed by D1 


is dryness, burning, and sand in 
s, photophobia asthenopia, and 


blindness, were by 


quent in adults I} 


novrex centrifuge tube and conjunctivitis 
» clot Blood drawn at the erally considere i r 
the ton was claimes 
Symptoms of pre-x vere 
more trequent in the ed tha { : 
i symptoms were ! ( e trequent 
idults (21 VI = 
ibout | per cent ll | 
RESULTS 28 per cent in whit il 14 at l ( 
in cent in colored el in ‘ 
with a higher incidence 
ne and whic! 
= amounted to ind 4 ent 
il blindness ccurred wil ( ire 
quency wl te ‘ 
{ white wome! 
rding Physical examination reveal 
ntake stances ol well deve \ 
ent in th dermatosis eruptiol t hye 
t in the girls 13-E Thirty-five subjects wer to have 
ubjects, and istic derma Both th 
se fle ‘ e and the 
nave Decl ( 
vitamu \ el 
) n 57 bjects char 
the clera al 
ht be attributed 1 
Lol et 
of the conjunctiva and chang 
i muddy ind ! 
mented) sclera often wit! neuer 
or pteryv¢gla Sucl chant ire not ve 
specihi The examinatio wa mace 
without relterence t ! 
especially those detecte with 
observatior 
ve the eye ] ( 
and even night 
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about twice as often in é as in 


women and about twice as often in 
colored males (16 per cent) as in white 
males (8 per cent) 
lhe dermatosis was found with equal 
frequency in the white and colored sub- 
was practically limited to 
It was most com- 
mon in the age group 16-20 and was 
found in one-fifth of the 40 white males 


of that age. 


jects but 
those past puberty. 


No significant association w 
in the occurrence of the vario 
toms and physical signs exc 


night blindness and the sympt 


pre xerosis occurred toe ther n 
quently than either occurred in 1 
For example, night 


population. 
ness was found in 16.7 per ct 
symptoms of pre-xerosis but 
5.5 per cent of the entire po; 
A vitamin A intake below the 
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colored, and was slightly greater in the 
negroes and in the women. Among the 
children the the 
incidence of poor adaptation were the 
white and colored boys 13-15 and the 
However, only 


groups with highest 


colored children 4—6 


4 of the latter of these were tested and 
the number of white children 4—6 years 
who were tested was also very small 


No positive relationship — statistically 


significant was found between height- 


ened threshald (poor adaptation) and 


blindness the symptoms ol 


night 


xerosis, or the dermatosis. Curiously 
there appears to be a significant correla- 
tion the 
elevated threshold and changes in the 


In subjects with the latter an 


between occurrence ot an 


sclera 
elevated threshold was found in only 
28 per cent compared with 49 per cent 
in those without these changes The 
percentage difference was 21 * 0.5. 

Blood V The 
vitamin A concentration in 
serum are Fable 34 


with the percentage of the subjects in 


values for 
the blood 
together 


itamin A 
civen in 


the various age, sex, and racial groups 
values below the limit of 
Because the determination of 
intro- 

first 


with lower 
normal. 
the blood was not 

duced the 


examination period, determinations were 


vitamin A in 
until near the end of 
made in only 450 of the subjects, but 
the number in most of the groups is 
large enough to be significant. Among 
the white subjects the highest incidence 
concentration is 
found in the younger children (1—12), 
though many of the girls 13-15 and 
16-20 had low values in sharp contrast 
to boys of the same age. Boys 13-15, 
and men 21-+- least often had a low vita- 
min A concentration. <A striking find- 
ing is that greater frequency of low 


of an abnormally low 


vitamin A values seem to be more fre- 
quent in the whites than in the negroes, 


* Figures following + m refer to standard devia- 


+ The values for carotene in the blood serum have 
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the difference being consicde 


groups except the young 
(1-3). 

There appears to be no 
tween low blood vitamin A 


tion and the occurrence of 
ness, the symptoms of xer 
dermatosis However, al 
vitamin A below the recon 


lowance was somewhat mor 
(68 per cent) in those with 
vitamin A than in those w 
blood values (46 pe r cent 

of 22 per cent 3.5 \r 
inverse correlatior 
blood 
physical changes in the scle 

Only 

of the 42 subjects with chan: 
blood 


low 


significant 


between low vitamil 


adaptometer values 


Vita 


blood A 


have 
had 


compared with 30 per cent 


sclera who 


terminations 


without such eve changes, a 
difference of 23 + 7 Ot the 
blood vitamin A below 70 I.1 
or 18 per cent, had adaptor 
ings above 4 micromicro lan 
52 per cent of the group W 
blood vitamin A values had 
readings, a 


tometer perce! I 


ence of 34 + 5. 


DISCUSSION 
There are three aspe ts ol 
are of parti la 


sults which 


and importance. They are 
relatively large amount of 
deficienc y as 
intake records, the adaptom 
the vitamin A level in the blo 
relative scarcity of symp! 
physical signs of a deficiency 
the lack of correlation betwee! 
various measures of vitamin A 
According to the dietary re¢ 
was a deficient vitamin A int 
per cent of the population i 
and in a much larger pro} 
certain groups, and, by that 
a presumable vitamin A deficie! 


indicated by 


| 

q 

4 tior 
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number But, dietary in 

rded here, and as a prac- 

re under similar circum 

not an accurate or reliable 
test of the actual state of 

respect to vitamin A his 

re true of vitamin A than ot 


e other nutritive tactors be- 
e greater Storage and reserve 
case of vitamin A. With 
reserve the detects and 
rent in a record of dietary 
a necessarily limited period 
t exaggerated The limita- 
it dietary intake method are 
creat at the level ot 
the indeterminate 
deficiency and some de 
Only in the more severe 
failures, and in monotonous 
ited variety and fixed quan 
take records reach any con 
degree of reliability in_ the 
of individual nutrition 
nd factor which must be taken 
unt in the interpretation of 
ts is the standards which are 
hose of the Recommended 
while probably desirable to 
eral intake of an important 
iv be higher than are needed 
igainst a true physiologic de 
is recognizable today 
dards increases the apparent 
indicated by the dietary 


isurement of the rod threshold 
perception as a test of vitamin 
ency is similarly open to criti 
t only of its accuracy but of its 
ty Measurable impairment ot 
iptation undoubtedly occurs in 
\ deficiency but a variety ot 
mainly subjective, cause some 


lity, partic ularly at the level of 


pairment, and there are other 
f impaired dark adaptation than 
A deficiency Some of these 
of error are particularly opera- 
the mass examination of popula 
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tests 
disease 


enhance 


Just how 


conditions ( 


usual 


have obse rved 


tendency to 
threshold with 
nation of the 


shows a direct 


bevond } 


thresholds ot 


administering vitan 


11 
adequ ately controlled 


elevated threshold 
represents a vilaml 
elevation which can 
wiministration of vit 
oil Finally it sh 
that the instru 
delicate 

nm, that at the lev 

earliest deticien 
error of the subject 
ceed the instrument 
slight variations 
normal are of littl 
under the conditior 


as this 


tions and are of | test 
of individual patient Lh 
to make repeated at 
to search for evidence 
oreauly tne re t\ 1 thre 
adapt meter test in clinica ra a 
reliable test ‘ 
th ve neertail 
In such a general populat 
such causes as retinit vig ent 
which is very rare, and anoy in the 7 
be ve mal] 
ticularly because the « ele I tory 
ind physical examination helped great! 
to exclude such causes Howeve we j 
BE i) other studies a tinct 
elevation ol tine 
lata under derat 
relation between incr 
ing age and the proport f those witl 
an ele, ited threshold. the atte no 
very sharply to over 7 er cent in those 
©) of ave lurthe 
over were more tha tin 
Irequent In perso! Ve tha rm the 
younger subjects Experience 
comparable conditions and wv 
nt lar group of people in whom the efi 
conditions w 
studied suggests that in mut el 
cent of the cases the tinding ar 
\ deticie roa 
\ 
if pomted 
es the prective 
error, and hence 
the accepted 
milhcance it least 
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Fewer objections can be made to the 
oncentration of vitamin A in the blood 
as an index of vitamin 
nutrition. Conditions other than a 
deficiency of vitamin A may at times 
iffect the level of vitamin A in_ the 


“l but most popul 


ition groups 
they ire in i mnihcant tactor (In 
individual patient ich cases are ordi- 
narily revealed by tl examination. ) 
femporary variations may be caused by 
fluctuations in recent intake and_ the 
use of blood analysis as a test of vita- 
min A deficiency has been objected to 
on these erounds However, falsely 


hich values, not representative ol the 


general body store and state of nutri- 
tion, are unlikely in a deticiency unless 
there has been recent ingestion ol ex- 
ceptionally large amounts, a fact which 
in be ascertained from the history. 
On the other hand it has been quite 
clearly shown that individuals with 
normal stores when placed on a reduced 
intake do not suffer from a reduction in 
the concentration in the blood for long 
periods, until, indeed, an actual de- 
fi lency of at least the reserve store 
develops.” ¢ onsequently, deprivation 
for short periods is unlikely to cause 
a false low value in individuals actually 
in normal nutrition, i.e., unless there 
ac tually exists a deficient reserve. 
Assuming that the concentration of 
vitamin A in the blood reflects the gen- 
eral level of vitamin A and the reserve 
stores in the body and that under the 
conditions of such a survey as this it is 
not unduly influenced by extraneous 
factors and temporary fluctuations in 
vitamin A intake, the significance of an 
abnormally low concentration as an in- 
dex of vitamin A deficiency may stil 
be a matter of dispute. Actually it de- 
pends on the definition of vitamin A 
deficiency. If by vitamin A deficiency 
is meant the presence of demonstrable 
signs of disturbed function or structure, 
a low blood vitamin A is not a 
reliable sign of deficiency. Low con- 


centration of vitamin A in 
found without evidence 
function or structure, a1 
observed without low vit: 
blood because the latte 
quickly to increased intak 
mi! In view, however, of 
to detect the earliest dist 
function and structure, or 
at what level of reduced b! 
content and store they first 
concentration of vitamin A 
may be used as an index of 
nutrition and a concentratior 
generally established nort 
may be taken as evidence 
ficiency. Certainly the | 
adequate and usual stor 
which under usual or “ norn 
stances protects against 
ficiency during periods of 
shortage of supply or increase 
can be taken, espec lally 
health purposes, as an abnor 
and a det lency in a prac tk 
In contrast to the relativel 
state of vitamin A deficienc) 
by the diet record, the ad 
readings and the blood vitami 
the amount of deficiency reve 
history and physical exami 


surprisingly meager. The ere 


ber with symptoms is proba 
flection of the lesser reli 
specificity of these manifestat 
though many of the complaint 
ness of the eves, burning, 4 
etc., may have been the resu 
vitamin A deficiency there is 
no means of distinguishing 
with certainty from similar 
with other causes. Furthermo 
of correlation between the 
and physical signs and such ¢ 
of deficiency as the dietary int 
laboratory tests cannot be tal 
indication of the reliability 
symptoms and signs for reasol 
discussed below. It may be 
however that these remarks ap 
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Doubt of 
a sign ol 
expressed 
leration 
is ind i! 
Highly 


as dryness 


and redness have been 


weight fre 
nd with the characterist 
are only a few am 
ces and of little value in 
As do other characteristic 
the dermatosis of vitamin A 
is features of location 
pattern, size, color, | 
tency of the individual lesion 
nguish it from other erup 
le hyperkeratoti follicle is Orrespol 
ndividual lesions of the vita ms and tl 


ficiency dermatosis but 


tic follicle or several tration ¢ 
the dermatosis. It i u value 
the dermatosis is 

It is however a sig 

reliability and meaning 

perly identified Unfortu 

nder the condition of the ex 

used in this survey _ the 

the examination of — the 

vae cannot be so. definitely 


ird feature of particular in 
results is the lack of cor liabi and 

ind agreement between the have differing 
ndices or evidences of vitamin cance, reflecting 
nev. Such a lack of agree- severity and to 
sht be thought to indicate such chronicity or dur 
reliability of one or more of 
edures, tests or signs as to im 


value of the survey. Yet, con- 


ens and symptoms are an sideration will show 
f mild deficiencies. Night that ich agreement ne 
r example is probably a sarily be found r ¢ , | 
e symptom when it is take of vitamin A 
with the concentration 
physical evidence of a de because there has not be 
even less Irequent thar latter to reflect recet 
sis to be expected, but il particul irly whel tiv 1 
ect to the dermatosis, is intake are not great! i é 
t the minimut require! ! 
respect to. the rod 1 
is | tometer! I ont cl 
t « expected with the intake { \ 
ed i elevated — thresholds 
chang a \ but even ther 
 misht be obscured by | 
vitamin A 
ectlive ¢ 
chant nt 
re th, 
evidence 
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ddition \ \ 
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nutrition of the population as respects and racial groups. While the 
vitamin A may be summarized as fol- tion for some of these differe: 
lows: There was a deficient dietary in- quite clear, others are 
take of the vitamin in a large propor- unexplained 

tion of the population according to the 

standards of sult adopted This 

det 1ency of intake was not accom- 

panied by a correspondingly high inci- 

dence of symptoms or physical signs of 

a deficiency, only a_ relatively small 


number of the subjects exhibiting this 


evidence of a deficiency. On the con- 


trary, the test of dark adaptation and 
the concentration of vitamin A in the 
blood indicated a degree of defi lency 


somewhat comparable to that suggested 
by the dietary intake. Reasons are 
given why test of dark adaptation may 
not be a reliable measure of vitamin A 
deficiency, but the concentration of 


vitamin A in the blood is believed to be 
a significant index of vitamin A_ nu- 
trition. It should be emphasized that 
the manifestations of a deficiency vary 
at different levels of intensity and dura- 
tion and according to the definitions of 
the det lency 

Neither the deficiency of intake not 
the objective manifestations of a de- 
ficient nutrition were distributed 
equally among the various age and sex 
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\Wartime Problems of a County 
Health Officer’ 


HUBERT O. SWARTOUT, M.D., Dr.P.H. 


County Health Officer, Los Angeles, Cali 
my wartime problems arist itor to this 
thin my departme nt. Others hird, there is th 


from without. First, of the tax supplied funds 


ems, there is the heavy loss — slowness with wi 
to the armed forces, to. control the 
ed jobs in war industry, to fact that now is the 
employment in other gov- health department ( 
ganizations, and, in the meet new and increasing 
of the former women em- mented strength | 
the department, to an easier last that I shall 
e, where the income of the public, n 
now enough to make it no about aln 
essary for the wife to work before, and more 
those who stay by the de- — sistently than ever 
most of whom are older and health department 
tic to begin with than those = about it.”’ 
left it, there is the dis- It is unnecessary to dis 


effect of their low salaries in all of the problem I hav 


high living costs, also the In some cases. little more t} 
feeling of uncertainty which statement already giver 
ems able to overcome, depress- make them clearly undet 
norale. Third, there is the in- others, it seems best to expla 


some of my ambitious fellow and to give 
that the department adopt new of which, I feel sure 
nd move into new fields when- from other jurisdictions 


lng opens the way. When it comes to. fi 


Some ¢ 


+} 


the cutside problems, there leaving the department. wl 
| | 


ew projects that certain popu- one do than give his best 
ngry people think up good wishes thos 

it, then look around for some = armed forces? And thy 

too frequently the health take up hich salaried 

nt, upon whom they can throw dustry can hardly be 
en of doing the work. Second, those who go to better 
e the official visitors who ment in other governm 
find out what we are doing tions. I feel impelled t 
w we are doing it, and to the men who handk 
gest that we stop doing this or money bags as an argume! 
ng that or change our ways to salaries I can hardly ex 
the Health Officers Si compete with our st 

t tior cause the California 


loose money in it nov 


+} 
or ha el 
sk Wit Vil Wl 
1 1 t 
+} +} 
Ww than eve 
d more it 
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eeder | 
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time in my recollection. But | 
at Los Angeles City, our big 


which has a hard time to find 


Vious 
look 
neighbor 
money enough to put concrete patches 
outfall 
urf and keep it in operation for a 


on an old sewer down in the 


while longer, to sav nothing of being 


able to tinance an 


} 
| 


ade quate sewage 


int and free those ten miles 


tur be iutiful beache 


nt p 
Irom quaran- 
tine ind I complain loudly: Why 
ss than the 


City Health Department pays? 


our nurses Ie 


should we pay 


Now. what of those who stay by the 
Whil there 


seem to be much change possible in tl 


department ? does not 
general low salarv level in local govern- 
ment, and there is little that can be done 


to relieve the feeling of uncertainty 
lies ahead, these conditions 
do present a challenge to and, | 


believe, to the head of any department 


about what 


me, 


of local government. 

We must support morale by being as 
sympathetic and human in dealing with 
our fellow workers as it is possible to 
be. This is no time for a county health 
officer to put on the high hat or to 
tighten the thumb screws. 

I can appreciate the attitude of my 
ambitious associates who see what they 


consider opportunities for the depart- 


ment to spread out into broader fields 


Phey believe that if we do not OCCUPY 


these fields, somebody else 
will: and then later we may find our 


small and 


opening 


own work disapp intingly 


circumscribed. For instance, a year or 
so ago there was an increasing demand 
for part-time bedside nursing care in 
many of our communities. Some of 
our leading nurses felt strongly that we 
should begin a bedside nursing service, 
lest the newly-born Visiting Nurse As- 
sociation undertake the work and earn 
the good will that they thought ought 
to be ours. I did not think we had 
force enough to attempt it then; and 
now, with a force of nurses so greatly 
depleted that we are not even able to 


maintain the services whi 


for many years considered « 
certainly would find ourselv 
embarrassing position if we 
public to believe that we « 
the bedside nursing burdet 
all right to grow, but not 
swell. 

there 


I wish were 


extended discussion of 

demerits of my department 
further into the field of 

care to the people. Witl 
what may be done to pron 
health through 
trition desirable he 


educatio1 
and 
do not hesitate to urge n 

staff to go the limit. A) 
consider myself out of 

moting general knowledg¢ 
mon illnesses and simple 
them. In_ th 


citizens aré 


ments for 
nany of our 
ahead as their grandmothe: 
I think | health 

elected to help win back 
lost on this 
further advances. 


public 


and to 
That, ad 
only the fringe of medical « 
I know that y_ believ: 
will eventually come, and pe: 
not-too-distant future, 


front 


many 


cal care of a considerable p: 
our citizens will be given 

organized and supervised 

departments. I confess to 
what slow in moving very 
direction. In my county, t 
care of the indigent is alr 

under the Charities Departmen! 
department likes to dimini 
turning 
siderable part of its establis! 
ties to another department 

more, we Califor 
Service and the Grou; 


portance by over 


have the 
sicians’ 
Plan in operation, and I thin! 
ganizations should be _ give! 
chance to what 

Fundamentally, of course, it ts 


show 


j 

4 

4 
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PROBLEMS OF A HEALTH OFFICER 


what kind of medical cart pamphle ts with im} 
who shall give it, organize 
vise it, and how it shall be critical of what we 
It is possible that some day we were doing it, | 
edical care under govern- come to see that 
ces will come into general and that each one 
that by public demand tions and dé 
irtment doctors will have to its own way 
ing part in it. It that day best advantage 
ff course want to be ready One lasting memory 
wav that pressure wa 
this and other reasons, one illustrious predecessot 
vital problems as a county force of volunteer 
er to keep in touch with the the estimated needs 
public opinion in my terri from ten to forty for 
it I can not only know what districts Under 
ind wanted from day to day, earnest effort was 
resee trends and tendencies teers for such worl 
ent. I should even, within ceeded in bringing 
to mold public opini mn: but together here and 
it walk too far in advance started train 
slic A drum major is an in- aporate. Within 
ght and serves a good purpose — was hardly one lett 
in front of his band [ { to tell me now that 
illy and be useless pran ing in Los Angeles Count 
eet two or three blocks ahead During the 
t comes to outside problems, administration, I was | 
no way of heading off peopl proposal that all of my 
provided with et 
community in this time of permits and blackout 


to be looked at as saviors tors be 


it who also prefer to have hey were also 
else do the work which their they could rush out int 
eas make necessary I shall case of a bombing raid to 
reget a remark made by the food, water, and = sew 
vatchman of the parking lot caused by the explosio 
ir office building, apropos of | wanted them ready whet 
vities, mostly talk, in the early over and daylight cai 
Pearl Harbor. He said, all emergencies that 
loc, the trouble with this here them: but just 
that there is just too many = able to do in the 
want to be heroes.” It is not and water and sewage 
for a county health officer air raid wardens, poli 
time enough to attend to his utilities crews, 


ness in the midst of such con- squads, etc., swarming a! 


without seeming to be unco- never able to see. Still, Id 
e or even an_ unpatriotic for a while whether or not | 
nist. this ill-timed activity 
happy to say that our official looked at as next door ti 
who sometimes come in the As to the county offi 

d sometimes in the form of to estimate the distance 
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of the tax barrel in deciding how much 


wort will be given to the health de- 


them 


sup 


I 
partme nt, I 


sympathize with 


many instances, do 


But they alwavs 


They cannot, in 
what thev want to do 
have some leeway, and it is my problem 
how much time and pressure | 


them in- 


to guess 
should 
formed 
health 
ol wartime 
stall 


employ in keeping 
about the 


needs of the 


publi 
pe the effect 
working 


changing 
conditions on our 


and how much, under the circum- 
I think they ought to do about 
these things If I put on too little 


pressure, I fail to do my duty li | 


stances 


put on too much, | succeed only in 
making myself a nuisance. 

Now let us give attention to a per- 
plexed and apprehensive citizenry. I 
have lost all hope ot keeping up with 
their multiplied appeals, yet must daily 
take care that 
to them The wife of a defense plant 
swing shifter wants me to keep neigh- 
bor A's crowing and 
neighbor B’s pup from barking, so her 


l do not become callous 


roosters from 
husband can sleep. One dog lover wants 
me to sponsor an ordinance that will 
insure a type of inspection of animals 
slaughtered for pet food as good as that 
which is available in packing houses 
producing meat for human consump- 
tion; for, you see, wartime conditions 
have resulted in a poorer quality of 
dog food on the market. 

One wants me to make the organi- 
zation of sanitation districts my im- 
mediate purpose and chief aim in life. 
Every few days he comes in and re- 
peats his arguments: Will not the lack 
filth? Will not filth 
breed epidemics? Will not epidemics 
ruin the country that the boys on 
Guadalcanal are dying to save? An- 
other wants me to rid his chicken farm 
Are not rats a plague menace? 

Dozens—one or almost every 
day in the summer months—insist that 
I do something about the mosquito pest. 
It is hard to describe the feeling of 


of sewers breed 


of rats. 
more 


or HEALTH 


weariness and 
from having to 
during the mosquito sea 


California, state spe 
mosquito control shall be 

under the Mosquito Abatem« 
and that the 


legally 


health 


plan, 
cannot spend m 
especially when one knows 
of the complainants susp 
planation is only a * brust 
eet around this point one 
sists that the mosquitoes in 


kind that 


malaria, therefore I should « 


his home are the 


them means of 


spread of communicable dise 


as a pre vel 
several of them are caught, 
fied by the best authority i! 
as not being anopheline at all 
being malaria vectors, he dvo¢ 
as if he is yet convinced; ar 
no doubt that he thinks, an 
tells his neighbors, that tl! 
officer is neglecting his duty 

Then there is the poor lady 
to oleander blossom pollen \ 
the bulk of disease in many pa 
county is due to oleandet 
She asks me if it is not as imy 
head up a campaign to dest 
oleander bushes in the county 
to be concerned about the ir 
prevalence of rabies 

But time makes me put a st 
account, though there is no e1 
story. I have to 
poor drum major, with a bai 
can seldom keep either in step 
or in tune. Still I resolve 
persistently along waving 1 
baton, with both ears and on 
the band to keep it in plain 
hearing, and the other eye on 
ahead. Without that forwa: 
both the band and I 
fail to make the right turns w 
time came, and eventually fi 
selves lost in some pseudo healt 
with a dead end. 


confess t 


would 


‘ 

a 
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Procurement and Assignment- 
The Industrial Hygiene Problem’ 


CLARENCE D. SELBY, M.D., F.A.P.H.A. 
mmittee on Industrial Health and Medi 


the United States entered 
var there was a bank of some 
ed industrial hygiene person were not 
ive of physicians. Many ot was attem] 
e been absorbed by much beyond that 
es, the U 5 Public alt by the Division ¢ 


e Maritime Commission, ; of the National In 


] 


eral agencies, as We ll a \ which did not increase 


local bureaus of industrial industry 
These agen ies are not at SO, except 
recruiting industrial hygiene by the official agencies 
However, should they need hygiene activities of 
ints will be cleared through been, with some few 
urement and Assignment Serv- — will be. definitely curtail 
Sanitary Engineers of the Wat tion. The help of the 
ver Commission is valuable and, of cour 
service is now operating under ciated But limited 
tion of essentiality which is de- they are by the definiti 
assure state and local indus- their services to indu 
giene agencies one industrial sarily also be limited 
engineer for less than 500,000 These agencies cannot 
population, two for 500,000, service, nor can they 
more for each additional 500.,- They can make survey 
is may or may not assure a sut- counsel with industry 
of service. Regardless of that, dustries need m« 
essing problem of the war indus- tain control over 
so far as industrial hygiene is Concurrently 
ed, is not in the official agencies ments have come fu 
the services that they can render additions in oc upat 
the industries themselves. making them more 
to the war there were not too — clusive Industry ha 
in-the-plant industrial hygiene meet the situation after 
ers. The expansion in personnel physicians, nurses, chen 
curred mostly in the state and men have picked up pra 
incial agencies and this was tion with respect to certail 
| up greatly by the declaration of peculiar to their plants and 
aid of official agencies tl 


befor the Industrial H ; 
ar Health A 
Meeting ir Ne x 


quite well The safety 
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and they have done very well indeed, 
particularly in the pre vention and con- 
trol of air contamination. 

In view of the foregoing, the Michi- 
gan Industrial Hygiene Association has 
deemed it wise to encourage and im- 
prove this lav assistance, and in doing 


SO, spec ial consideration is now being 


given to safety personnel The most 
notable effort in this direction is now 
being projected at the request of the 
Industrial Hygiene Association by the 
School of Public Health of the Uni- 
versity of Michigan The first move 
is an “* In-Service Training Course in 
Industrial Hygiene for Plant Satety 
Personnel’ at Ann Arbor, during Oc- 
tober, 1943. There appears to be a suf- 
ficiency of importance in the course to 
warrant a rather complete description. 

It is planned to be a course of in- 
struction, not a convention or a con- 
ference. A_ special faculty group is 
brought together for the occasion, com- 
posed of speakers who are recog! ized 
authorities. Each has been chosen for 
his familiarity with certain industrial 
problems, his contacts with plant safety 
personnel, and his capa ity for practical 
application of tec hnical information, as 
well as knowledge of the subject he will 
discuss. While the course will constst 
of a series of lectures by different 
speakers, it will provide continuity of 
instruction, with special bearing on en- 
vironmental control procedures  con- 
cerned with the prevention of occupa- 
tional diseases and their implementation 
by safety people. 

Although the course is for safety per- 
sonnel, some physicians have registered 
and will be in attendance. However, 
there will be no discussion of industrial 
medical, nursing, and accident preven- 
tion procedures. If there seems to be 
a demand for this type of instruction, 
and there appears to be already, it will 
be handled in subsequent courses. 

Supplementing the lectures there will 
be a group of informative educational 


exhibits on: (1) Protective 
goggles, respirators, and ot 
monly used protective devices 
instruments and equipment use 
dustrial hygiene engineers 
environmental surveys. (3) S 
effective, home-made gogek 
and boot and clove-¢ leansit 
used in certain plants. 

The subjects to be discuss 
Significance of Industrial Hygier 
Relationship of the oalety Engin 

trial Hygiene 
Environmental Aspects of Indu 
Control of Solvent Vapors ind A 
Control of Smokes, Fumes and G 
Evaluation and Control of Dust 
Safe Operation of Solvent Di 
Foundry and Forging Practi 

Core Making. Shake-out, ¢ 

Treatin etc 
Metal Finishing, Machining, Gri 

ing, Plating Metal Cleaning 

etc 
Plastics, Formaldehyde, Resin 

Curing Fabrication, ¢ 
Industrial Ventilation Practice 
Applications and Limitations ot 

Protective Equipment 
Personal Protective Clothing ar 
Causative Agents of Industrial D 
Dermatitis Preventive Measure 
Modelling of Women’s Protective 
Legal Interpretation of the Ree 

tions of the Michigan Workmen 

ition Act 
Plant Sanitation 
Maintenance and Its Relation t 

Health 
How to Make a Survey tor 
How to Sell Industrial 

Worker 
How to Utilize the Resources ol! 

Private Industrial Hygienc 


SUMMARY 

The industrial hygiene pro 
Procurement and Assignment 
limited largely to industria! 
New well trained personnel 
available. Industry is tempor! 
lay assistants and thinly spre 
from the official agencies. 
sonnel have become interested 
doing very well. A special ( 
their instruction has been disc' 
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DDT 


of the gravest health problems which will contron 

cupation in Europe (a problem alre idy encountered in 

reat of typhus fever. The dislocation of populations 

el for heating water, and the contributory influence ot 

confront us with the same situations which arose 

n’s armies from Moscow and in the years of the Russian | 
s migrations which followed the First World War. 
unately we have at our disposal new control methods which are intinit 
werful than those we possessed a quarter ola century ago, | 

cedures of heat disinfection (the Serbian barrel, for example ) « the ma 
t of clothing by gaseous disinfectants. 
vy in 1941, the Preventive Medicine Service of the Surgeon General 
f our Army began an intensive study of insecticides and insect repellent 
iustive investigations made in the last two years have indicated the 
ible potency of dic hloro-dipheny|-tric hloroethane (DDT) This substance 
zed by a German chemist in 1874, was suggested by a Swiss chemical t 


as an insecticide to be used against moths and plant lice. In May, 1943 


was adopted by the Army as the standard louse powder. One application 
powder is effective for 3 to 4 weeks, unless the powder is removed by 
g. It can be applied by hand and power dusters without removal of th 
It is also possible to impregnate underwear with DDT: and in pre 

y tests such underwear has retained its effective power for 7 to 8 weeks 
ough washed once a week during that time 

available DDT is now needed by the armed forces and present production 
sufficient to permit its use as a louse powder. 

efficiency of DDT in combating mite-borne typhus (scrub fever and the 
1s not yet been revealed. So far as the classical European typhus is con 
however, it seems that a phenomenally efficient control procedure is now 
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STREPTOCOCCOSIS 


‘oe of the most interesting developments of modern medicine is a 
of the difference between a pathological classification of disease 
hand and an epidemi logical Classification on the other. The same 
produce two quite different clinical disease entities: and the same diss 
caused by quite different etiological agents. 

a Situation has been revealed by recent studies of diseases 
the hemolyti streptococcl It has been shown that such diverse DD 
conditions as scarlet fever, erysipelas, tonsillitis, cervical adenitis 
media may be caused by identical or closely related organisms ‘. 2) 
Sinclair has sugut sted the term “ streptococcosis ‘as a useful designatio 
entire etiological group 

fo avoid a tendency to undue simplification, it should be remem 
other investigators have recorded notable differences between individua 
coccal types in their tendency to produce a particular clinical picture. I 
Iraining Station, it was shown that Types 1 and 6 are generally associ 
pharyngitis and tonsillitis, lypes 3 and 19, with scarlet fever.- 

Nevertheless, it is clear that a single type of streptococcus may—at 
time and in the same family produce diseases as diverse as scarlet 
throat, erysipelas, and otitis media. Such a situation offers a direct cha 
our conventional practices of isolation and quarantine. A more or les 
State sanitary cod provides that scarlet fever shall be isolated for 
days from onset and streptococcus sore throat only during the clinical | 
the disease; while erysipelas and otitis media are not mentioned at all. | 
Committee on the Control of Communicable Diseases calls for the 
scarlet fever for 21 days * if medical inspection is not availabl and 
antine of exposed children and teachers trom association with childret 
handlers from their work until 7 days after exposure; while, in the cas 
sore throat, isolation is during the clinical course of disease and conval 
no quarantine is called for. 

It seems somewhat fantastic that of three people in the same fa 
infected with the same etiological agent and al! equally able to dissemi: 
agent, one (with a rash) should be isolated for 21 days, one (with a sore 
during illness, and the third (with a discharging ear) not at all. 

Che problem is clearly a difficult one. The diagnosis of “ scarlet feve 
clearly be maintained for comparability with past statistics, howeve1 
little it means from an epidemiological standpoint. The term * septic sore 
in our lists of reportable diseases can easily be broadened by adding t! 

and other diseases of the upper respiratory tract caused by hemolyti 


cocci.’ Should other forms of streptococcosis also be included in our r 


for isolation and quarantine? Should the isolation period for scarlet 
well as for its allied diseases—-be based on the disappearance of the 
organisms rather than on an arbitrary time limitation? Are not our 
procedures too harsh in the presence of a rash and too lax in its absence ? 
It seems clear that this subject offers one of the most important chal! 
the public health administrator of the future. Streptococcal infections 
rank next after tuberculosis, influenza, pneumonia, syphilis, and * the 


cold” in the order of importance of current communicable diseases in te 
climates and in areas of relatively high economic status. We need more 
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as those of Schwentker 


ith laboratory services for the diag 


d we need open-mindedness on 


with a readiness 
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en been pointed out that the social issues involved i 


— 
Drools 


controversial than the earlier 


oram are more 
The diphtheria cerm has 


| of microbic diseases 
tenement has powertul allies The friends of the 

e during the past year. 

ond Realtors War Conference, the National Associatio 


National Association of Home Builders. and_ the 


Loan League have joined in a concerted attack on 

lirst concrete expression in an organized and heavily 1 
tional Capital Housing Authority of Washington, D. ¢ 
been frankly described as a ‘pattern ~ for similar onslaugh 
ement throughout the nation. The announced platt 
housing has been a failure, that no more public ho 
id that the housing now controlled by local or federal] 
uuld be turned over to private enterprise 
individual initiative are quite willing to have 

their present inflated values, provided that the 


vate enterprise. They propose that the need 
net by means of ‘ rent certificates 
state that such certifica 


slum conditions: but they do 


issued to individual 


ics mu 


re departments. They 
not indicate how such 


ined under the plan proposed 
representations and fallacies involved in thi 
exposed in Nathan Strau 


ittac 


fully and convincingly 
viewed in this issue of the JourNna 
that the thinking of this pressure 
idgment of business men—moves 
fraction and ignores the practical e 
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d by economic theory and pi 
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that no social purpose ¢; 
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rental at a figure which the prospective occupants can pay. A subst 
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distillate of his long ex- 
i form which is particularly 
important at the present 
The “Seven Myths of 
which he discusses are as 


ere are no slums in my 
very health officer knows the 
this one. 
lic housing does not clear 
iring the first your years ot 
housing program more than 
ile or insanitary dwellings 
ited, about half on the site 
jeects and about half in ac- 
vith the law which calls for 
ition of an equivalent num- 
ibstandard dwellings when a 
ng project is built on rela- 
land. 
government should buy up 
the elimination of existing 
thout providing new housing 
he means of tenants 
very profitable to the real 
erests, but would in no sense 
the housing of the people. 
construction of new low-rent 
ll make the elimination of 
ially possible. 
blic housing is costly and ex- 
the actual construction ol 
ted States Housing Authority 


‘ cost one-quarter less than the 


cost of similar housing pro 
private enterprise. Mr. Straus 
idmirable analysis of the vari- 
tors which enter into rent, in 


Vew York: Knopf, 


cluding actual const! 
of dwelling equipme 


and overhead charg 


of utilities, taxes 
ipkeep 

5 Public housing 
families from the slums 
untrue is indicated by the tact 
per cent of the families 
housing projects have family incomes ot 
less than $1,200, which indicates that 
without federal aid they 
anywhere except in the slum 

6. * The slum 


slums experience in housing manage 


dweller creat the 


ment fully demonstrates the fallacy o1 
this assumption. 

7. Public 
business and threatens to bankrupt th 
country 
private business, since no tenant is ad 


housing injures private 
public housing cannot injure 


mitted unless his income is too low t 
purchase housing for an economi 
and unless he is living in an insanitary 


and substandard dwelling i comp! 


hensive and. effective public housing 


program has not “ bankrupted Eng 
land or Holland o1 
not likely to * bankrupt ” us 


Mr. Straus outlines a post-war goal 


Sweden, and 


of 900,000 new dwellings vear, ol 


which about one-third should be low 


rent housing provided by government 
subsidy, the other two thirds to be built 
by private enterprise, with some gover! 


ment assistance in the middle income 
groups. 

This is by all odds the best book on 
the philosophy of public housing now 
available. It should be on the desk ol 
every health officer or other public 
health worker who wishes to be pr 
pared to take an intelligent stand in 
regard to this vital health issue of the 
future. 

4. WINsI 


iM, architects’ te 
1409] 
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Civilization and Disease By Harvey among the pione: 
Hlenry E. Sigerist Ithaca, N. J mental physiology. 
Cornell University Press, 1943 255 These would, howeve: 
pp Price, 33.75 carping criticisms of a 


Ihis book is an excellent illustration scholarly and fascinating 
of the thesis stated by Dr. Sigerist as not intended as a textbook 


follows not follow any special logis 
there is a connecting li 
: rhe historian is a member of the society in 
vhich he lives, sharing its hopes and fears, early all the chapters, in D 
< its aspirations and trustrations Driven by emphasis upon the fact that 
= hurning interest, by an overpowering urge 
4 e sets out to consult the past-—not the past the task of medicine is t 
7 it large, but a certain period. a s juence of to prevent disease, to treat 
: events. personalities or problem He wants prevention has broken down 
+ to know what things were like. and to thi tate the people after they h 
a end he assembk. ill the documents he can are highly social functi: 
4 find They become sources to him: he ques look at medicine as basically 
a tions them, makes them talk. tries to undet Medicine is merely one link 
: tand and interpret them Gradual . social welfare institutions that 
‘ period, events, people of the past long dead country must develop. If 

become alive to him, an experience which he istment today, it is to 

wants to share with others through the living the fact that we have ney 

snd in literary fort He recreates th ot medicine. For a long time 
loi they vritin our efiorts on scientitiie 
} tic that the application of its r 


care of itself It did not 


In the present volume he discusses of medicine has outrun it 


such subjects as civilization as a factor = , 
: The closing paragraph of 


in the genesis of disease, and the intet 

a : which refers to the present 
re lationships ot disease with history. 

economics, law, religion philosophy, 


science, literature, art and music Ihe more I study histo 
In reading the present volume one — I have in the future of n 


has the sensation of sitting before an OUR aS f tim 


it] conflict The step will 
ypen hire wit la pipe ( a cigar and a competitive to the codperative 
decanter of port, listening to the con- — ¢ratically ruled on <cientifi 
versation of a charming companion full society in which all will ! 
of ancient lore and modern wisdom and equal rights, n nty 


. . . . : fact. We may not see it, but 
The fascinating illustrations from 
their children will. Wh 


medieval sources add greatly to its the foundations are being | 


il 


interest. ind better civilization 

The health — officer may question C.-E. A. W 
whether masks really proved effective 
during the influenza epidemic of 1918 Twenty Years of Medi 
1919 and might object to the statement search—-By Dorothy Whit 
that “since organic material decom- New York: National Tu! 
poses it provides breeding ground for sociation, 1943. 97 pp. P 
parasites which are a menace to man.’ Nowhere has medical res 


lo some of us it seems strange that a more varied pattern thai 
Fracastorius and Kircher are not men- United States during the 
tioned in connection with the history of years, and at no_ time 
the germ theory of disease, and that “ Golden Age of Bacteriology 
2 Sanctorius does not find place with development of basic scient 


4 
I 
of 
4 
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re rapid Phough continued chairmai 
outstanding contribu- Charles White. has 
the work of talented directed the twenty 
tten working independ- the student of tuberculos 
owing complexity of the bibliography gives conve: 
ces has inevitably led to an all individual reports 
nterdependence of investi- associated with the 
was recognition of the need search program 
the resources of the allied 
well as those of medicine, Administration of Relief Abroad 
ng our basic knowledge of 1 Series of O 
that governed the Com- Ay Donald S 
Medical Research of the Foundation 
luberculosis Association in York Price 
its policy in 1920 This for the set of eight 
been to encourage and assist The Near Fast Re 
estigators whose work prom 
e to some extent an existing 7 he Senevican Red ( 
knowledge of tuberculosis o1 Wap 


7 


e more effective methods of Tica 


{merican Aid ta German 
by Sidney Brooks 
esearches of the following The Ton Vile Be 


treatment. 
de a field has been covered 


is indicated by a list of 
supported by 35 grants The American Friend 
ts have covered such diverse altace im Mean 
Snow's classical study on the Younes 
of the Lungs,” cooperative Probl ' 
the chemistry of the tubercle 
nd improvements in x-ray 
That the results of the studies 
by this Medical Research 


ee rank among the leading con- 


7 


to our knowledge of tuber- 
ring the past two decades will 
lly recognized by tubercu- 
ers Perhaps an even greatet 
n is the demonstration of the 
of oordinate dl fort among Committee 
rs In medical science, Io! serican Red Cri 
ch cooperation can the neces- 
edges and technics of modern 
brought to bear upon a given ‘ 
rhe effective application of a 
jon Reli 


d calls for long-time planning Tee 
Bibliography 


supervision, and credit for Holt 
plishments of the National 

s Association’s research pro- 
ngs in no small part to the 
Committee who, under the 


107 
1097 107 
Tosether with 
ldministerin 
Iministrat 
v H. H. Fisher 
Committee m Shain 
lArratinge 
lohn Van Gelder 
ns in Fran 104] 
rican Friends Ser 
thy Ry nort 
d Rehabilitation 
comniled S10T > 
was a world war twenty-five 
which wa widespread and 
el oh il the The ‘ 


412 AMERICAN JOURNAL 


sympathy and funds of this country 
were poured out in efforts to repair 
some of the damage to human beings. 
Smaller disasters since have met with 
like response. The seven books listed 
were, fortunately, published by the dif- 
ferent groups to inform the public who 
had supported the work. 

Poday suffering even more wide- 
spread is calling for plans for immediate 
and post-war relief. Effective adminis- 
tration is essential. Those who will 
share in this work, either in planning 
or in the field, will find these booklets 
very valuable. 

They are case records. Each is a 
digest of the book abstracted, in one- 
tenth the size, using a current technic. 
Together they enable the reader to study 
the widely varied methods of the dif- 
ferent groups, and profit by their ex- 
periences. With them should be read 
the report of the Atlantic City con- 
ference of the United Nations last fall. 
A new framework is appearing. 

Clarence E. Pickett’s remarks, at the 
close of Rufus M. Jones's book, com- 
bine sound views with a sense of the 
spirit that quickeneth. 

One question comes to the reviewer. 
If height-weight tables are now out, 
what tool will the workers in nutrition 
give us today with which to select chil- 
dren for special feeding? 

Perhaps the Russell Sage Foundation 
will add to our debt by binding this 
“ First Series” under one cover. 
Henry R. O'BRIEN 


Orthopedic Nursing -- By Robert 
V. Funsten, M.D., and Carmelita 
Calderwood, R.N., A.B. St. Louis: 
Mosby, 1943. 602 pp. Price, $3.75. 

This volume represents an approach 
to combined medical and nursing con- 
sideration of the care of patients with 
orthopedic conditions. It is presented 
by a physician and a_ nurse in a 
manner which will meet a long felt need 
of the nursing profession. 


or Puspitic HEALTH 


The introductory unit en 
need for clearer understa: 
orthopedic content of all 
ness, as well as the relations! 
body mechanics and postu 
efficiency of normal activit 
second unit are grouped s 
ters dealing with nursing ca 
and surgical patients, descr 
explanation of the use of 
linens and restraints, and a o™ 
cussion of the responsibility 
in relation to physical thera; 

The remainder of the book 
into units in each of whi 
orthopedic conditions are gr: 
authors give excellent support 
other in presenting from t! 
standpoint information neces: 
intelligent nursing care of 
conditions, and from the nu: 
point procedures necessary | 
cessful outcome of medical 
care instituted by the 
Throughout the discussion 
responsibility emphasis is pla 
prevention and the part the : 
play in this. 

Orthopedic Nursing sho 
valuable to both institutional 
health nurses giving care to 
patients, and to all nursé 
interested in reducing the vol 
ventable disabilities. 

FLORENCE L. | 


An Introduction to Fo 
Nutrition—-Byv Henry C. Sh 
C. S. Lanford. New York: M 
1943. 292 pp. Price, $2.0! 

This book is a simple tex! 
nutrition. It attempts: “ first 
cate the personal and public it 
of the present-day knowledg 
trition; second, to summariz 
greatest possible clarity and 
the needs of normal nutritior 
of the accepted ‘ yardstick ’; 
introduce in an adequate ma’ 
articles and types of food throt 


% 
a 
a 


nal goals are to be reached; 
to make this unified knowl- 
ods and nutrition a functional 
usehold management and of 
and thought.” Appendix A 
ipproximate average nutritive 
100 g. (edible portion ) of 
re common foods; appendix 
uple glossary. 
ok can be understood by any- 
ested in nutrition. It is the 
f Dr. Sherman’s texts on nu- 
it maintains the same high 
of his previous books. 
FREDRICK J. STARE 


Disease Is Curable—By 
Steincrohn, M.D. New York: 
Doran, 1943. 193 pp. 
| 
reat advances being made by 
and allied sciences have 
growing demand for popular 
n specific diseases and their 
( is only natural that people are 
about heart diseases, for they 
ch as killers and make invalids 
ns. The author of Heart Dis- 
Curable has set himself the task 
‘bling people to satisfy their 
by writing a readable volume 
subject. 
cardiologists and public health 
may be surprised by the title 
00k, and justly so. While Dr. 
hn’s text is consistent with his 
inition of “ curable,’ the phrase 
ding, since at the present time 
the heart are not 
in the generally accepted 
that word. It is also ques- 
as to what extent a book de- 
the average layman should 
technical matters of diagnosis 
tment. For instance, in Chap- 
methods of treatment are pre- 
hich do not apply to all cardiac 
‘Sodium salt is eliminated 


seases of 


diet as this tends to keep fluid 
Such instructions are 


tissues.” 


Books AND REPORTS 


not properly the content 
popular 
recommendations in regard to 


consumptiol Lhe 


lIrequent 


periods of rest and retiring from gainful 
ac tivity are not possible except 101 those 
in the upper economic brackets, and at 
times may not be possible for them 
There is no recognition of the difficult 
economic problem faced by the average 
wage earner with heart disease 

The psychological approach of the 
book is good. 
a happy frame of mind, particularly 
Chapter II, “ Your Doctor Is Not a 
Bogeyman,” and Chapters IX and XIII 
which, if condensed, would make a good 
pamphlet on heart disease 

Davin D. Rutstrin 


It places the patient in 


Biochemistry of the Fatty Acids 
—By W. R. Bloor. Vew York: Rein- 
hold, 1943. Price, $6.0 

The subject of this book is indicated 
by the following quotation from page 
286: ‘* The whole of 
(of the subject matter of the book) at 
present constitutes a picture puzzle of 
which only a few parts are available. 
Nevertheless, it is interesting and in- 
structive to try to fit these parts to- 
gether to get some idea of what the 
complete picture might be.” 

The greater part of the book is a 
scholarly and soberly critical summary 
of the enormous literature (about 1,770 
citations) of which the ‘ few 
parts’ are composed. the 
book consists of stimulating interpreta 
tions which verify the correctness of the 
second sentence in the above quotation 


387 pp. 


our knowledge 


above 
Otherwise 


indi- 


The composition ot the book is 


cated more specifically by its chaptet 
headings, of which there are six a 
follows: 

1. Chemistry i \ ] 


Digestion and Al 


Lipids of the Blood 
The Lipids in Tis 
Lipid Metabolist 
he Lipids ot S 
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The book was apparently written for 
biochemists and physiologists rathet 
than for clinicians or for commercial 
fat and oil technologists However, 
members of all of these professions will 
find the book interesting, stimulating. 
and helpful 

Congratulations are due the 
author for his excellent English, which 
adds to the readability and usefulness 
of the Book Rask 


Health Instruction Yearbook, 1943 

Compiled by Oliver E. Byrd, Ed.D. 
Foreword by Ray Lyman Wilbur, M.D. 
Stanford University: Stanford Univer- 
sity Press, 1943. 308 pp Price, 
$3.00 

This yearbook is the first venture in 
what is intended to be a new project, 
namely, annual preparation of such 
books. The book is divided into twenty 
chapters which deal, respectively, with 
health as a_ social accomplishment; 
health as a social problem; nutrition 
and health: excretion and health: exer- 
cise and body mechanics; fatigue and 
rest: mental health and _ disease; 
heredity and eugenics; infection and 
immunity; chronic and degenerative 
disorders; habit-forming substances; 
the care of special organs; safety; health 
and physical environment; health serv- 
ices and facilities; family health; school 
health; occupational health; com- 
munity health services, trends and 
probabilities. 

The book is composed of brief ex- 
cerpts taken from a wide variety of 
sources and grouped in chapters under 
the topic headings already _ listed. 
Taking Chapter VII, on Mental Health 
and Disease as an example, one finds 
in this chapter an item on_ national 
morale; one on war service and mental 
hygiene of the young-age group; an- 
other on mental health and the war in 
Germany and Britain: one on menta! 
health and military service in the 
United States: one on a new type of 


homesickness encountered ji; 
me on war fears in soldiers 
Bureau estimate of the nu 
tients in mental hospitals in 
States: some material on ps’ 
weapons of war; a Census b 
pert on suicides in the Unit 
and one on killings in Ame 
article on recreation and ment 
and one on mental hygiene in 

Each of the items is nu 
ginning with | and ending wit 
the end of the last chapter 
graphical references are groupe 
end, which causes an endless 
paging back and forth whe 
sources could have been list: 
well in immediate juxtapositio 
item 

Regardless of minor defect 
present volume, it represents 
while endeavor and one whic! 
health workers, especially 
health education, might hop: 
continued year by year. Necess 
is a collection of miscellany 
a collection if well selected cai 
the utmost value, since it may b 


repository for the hard-to-find 


which every health educator needs 


enliven his material and which s 
remain elusively just — outsicd 
memory’s grasp. 


In subsequent editions, howeve: 


would seem that a better dating 
be placed upon the book. This 
is dated 1943, yet it was publish 
October and must have been « 
early in the year. Most of th 
ences bear a 1942 date and a few 
dated in 1941. This is really 
yearbook issued in 1943. Bel 
series is any older this matter o! 
should be rectified. 

As for the author’s judg 
selecting items for inclusion, 
hardly subject to criticism, sil 
his judgment, which some read 
approve and others will disappt 
will always be so. 


re 


> 

4 

4 

4 

1 

] 
th 

4 


vce book this volume, esp 
seTies is continued as pro 
ld find a place in every 
stor's library 


w.W. Ba 


E Contributions to the 
of Syphilis -/) H 
First. Limited 


erman 


Froben Pre 1943 
Price, 53 

jntroduction to the 

tled The Development ot 


Knowledg: 
which is a more appropri 
Many 0! 
ries mentioned wert not notable 


Stressing 
the pre-( olumbian 
to the knowl dge of 
their names are linked in a 
ological chain which “ gives 
tive much of its fascination, 
Victor Robinson who wrote 
word. 
ithor has performed a real 
recording, In one volume of 
so many data on the his- 
aspects of our knowledge of 
Conclusions by the author 
ghtly emitted; each reader can 
» a more detailed study of the ma- 
cited for whatever purpose he has 

Contemporary contributors to the 
edge of syphilis are merely listed 
e. in the very complete Index of 


mes 


issembly of the illustrations and 
tion of the biographical and 
ita. as well as the citing of 
es to more complete discussion 
is. phases of the knowledge of 
has been a task of great magni- 
The 143 illustrations are photo- 
pre-photographic era draw- 
Only 

three of those represented by 


the persons mentioned. 


ire now living. 
volume is useful as 4 source or 
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reterenct book 


one interested in the historica + 
ol the developn ent Une 
knowledge ol syphilis 
( ( i 
Nurses’ Handbook ot! Obstetrics 


B Louise Zabriskt RN 


7th kad. Phi hi 
19435 714 pp Price, > . 
Phe seventh edition of this te xtbook, 


completely revised and new 


trated, comes at al ‘ el 

when our birth rate ts high and othe 
who were nevel able to all rd hospital 
deliveries 0! skilled ive al 

home are now able to pay tor the 


attending more ce! veries 


They are looking tor the 


Nurses are 


than in 1935 


best and newest knowledge of mater! 


care and will find in this textbook a 


source of information, as ! 
combines, skillfully and smoothly the 
field of public health, institutiol il and 
home care, with attention paid to teach 


satisfactory 


ing through classes. health educationa 


and individuaul 


( onferences 


material, 
Teachers will find the material already 


instruction, and for 


organized for unit 


the older nurse who wishes to brush oft 
of obstetrit 
book, with questions for 


her dusty knowledge 
here is the 
self-examination which reveal the depth 
of that dust! 

A book in its seventh (revised ) edi- 


tion grows richer with age OT, to use 


another simile, cream rises on standing 
While no one textbook evel claims per 
fection and no real student (or teat her ) 


source ot 
this 


effect of many con- 


is evel satisfied with a sole 


information on any subject text 


shows the 


| 


structive suggestions and reéditing It 


is now as comprehensive 4 reference a 


a nurs anv nurse ct 


volume 
DorotTHyY DEMIN 


in a single 


Vex 
g 
73 
i 
t 
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A SELECTED PUBLIC HEALTH BIBLIOGRAPH’ 
WITH ANNOTATIONS 


RAYMOND S. PATTERSON, PH.D. 


Let's Have More Safe Milk——As 
part of a public works program the 
suggestion is made that new municipal 
pasteurizing plants, and additions to 
present ones, to the tune of $8,000,000 

not counting country pasteurizers 
would prevent a lot of milk-borne dis- 
ease, increase milk consumption, and 
help get people back to work. Small 
change, these days, but an important 
expenditure, for there were 408 milk- 
borne epidemics involving 16,000 cases 
in a recent decade. 

AnprkEWS, J., and Fucus, A. W. National 


Inventory of Needs for Sanitation Facilities 
Pub. Health Rep. 59, 6:189 (Feb. 11), 1944 


And Safer Drinking Water 
Prepared by the Public Health Service, 
this manual is for the guidance of local 
health officials to secure greater uni- 
formity and safety in the control of 
water supplies. 

Manual! tor Public 

Pub. Health Rep 


ANON Sanitation 
Ground Water Supplies 
39. 5:139 (Feb 4), 1944 


Here’s a Brave Man for You 
Direct treatment of the teeth with 
fluoride-containing solutions will reduce 
dental caries. Probably this is a better 
method than adding fluorine to public 
water supplies, concludes the writer 
who adds without any face-saving qual- 
ification, The immediate possibilities 
for the control of caries are extremely 
bright.” 

Birney, B. G 
vention of Dental Caries. J. Am 
41. 3 1044 


Use of Fluorine in the Pre 
Dent \ 


New Ideas Department—For a 
rank layman to annotate a paper of 
which he understands not a quarter 


of the words is the height oi 
or other, but here goes: It s 
take some spleen and rib ma 
a fresh human cadaver, grind t 
and dry them. This antigen 
and injected into animals, mu 
do to obtain antibacterial se; 
titer of cytotoxins is detern 
complement-fixation. In 
this anti-reticular cytotoxic se1 
ulates the connective tissues of | 
to intensify active immunity 
all sorts of infections. 
BoGoMOLETs, A. A Anti-Ret 
toxic Serum as a Means ot | 
Therapy. (and) Marcuvuk, P. D 
of Preparing and Preserving Ant 
Cytotoxic Serum. Am. Rev. Soviet 
?:101 (Dec.), 1943 


sma 


Present-day Pneumonia Ex; 


ence—Among 90,000 shipyar 
ers in 1943 there was a pr 
frequency rate of 9.5 per 1, 
864 patients over 70 per « 
pneumococcal pneumonia. 
of these patients, both serum a: 
namides were given, the gross | 
being 8.2 per cent. 

Coiten, M. F., et al. A Study 
monia in the Shipbuilding Ind 
Indust. Hyg. & Toxicol. 26, 1:i (J 


Occurred to 
When birth rates vary cons 
the infant death rates, as 
computed, may be no longe: 
for many infant deaths will 
among babies born during the 
year. Hence a rapidly declini 
rate may produce a_ fictitiou 
infant death rate. This pap 
how corrective “adjustments 
made. 


Had This 
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q 
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nt Mortality 
Rapidly Changing Birth Rate 


New York State Zi 


Many Have Cancer and 
About 4 of every 1,000 
ng Americans have, or have 

About a half million people 


‘inds? 


treatment for cancer at any 


300,000 new cases being 


each year. Case rates are 
ong women and, in both sexes, 
each decade of life. In almost 
males and three-quarters of 
les, cancer occurs in either the 
or genital systems. These are 
w of the arresting answers to 
tions. 

HF IlIness from Cancer in the 
tes. Pub. Health Rep. (b 
Jan. 14), 1944 


nning 


for the Needy Sick—New 
tate has worked out a practical 
if public medical care for the 
vhich supplants archaic “ poor 
practices, places medical men 
e of medical aspects, and builds 
new approach to government- 
relationships, in some respects, 
eridging the Beveridge plan 


L. C. New York State Publi 
Program Pub. Welfar 
1044 


Types and Scarlet Fever-- 
emiologists who may be strug- 
th the problem of controlling 
ccal infections will be inter- 

the findings of this army 
e in which soldiers with 
tis-tonsilitis were hospitalized 
ss of existence or nonexistence 
itiniform rashes. The study of 
cal types is most revealing. 
GER, M., Jr., et al. Ability of Dif 
pes of Hemolvti Streptococci to 


Scarlet Fever. JAMA. 124 
1944, 


9-564 


Health Service vs. Medical Prac 
tice—-Why did you join the local 
health British 
asked his colleagues Nearly 
they joined because of t 
Also neat 


hour 


services? a 


some specialty. half liked 
the idea of 
salary. A fifth had tried general prac 
tice and didn't like it, 


believed that they could best 


regulat and fixed 


and 43 per cent 


serve the 


community through preventive med 


poll ot Ameri 


officers might produce 


cine. A comparative 
can health 
illuminating comparisons 
Joutry, R. H. H. The P 

the War Pu H 


This Paper Is about the Blue 
Cross—-Sanitary chemists 
hacteriologists, inspectors, 
tors will view with some curiosity the 


engineers, 
and educa- 
unqualified 
Amer- 

and 


following resounding and 
declaration, ‘* American medicine 
ican dentistry, American 
American hospitals have given our 
people the world’s finest health service 
With respect to education, service, and 
research, American health service has 
reached a degree of perfection nevel 
realized in any other country on earth 
The theme of the peroration is: Ever 
body in the Blue Cross by 1960 
MANNIX, | oluntarv Non P 


nursing 


They Are Still Being Born One 
a Minute— Medical i 
five industrial plants, widely scattered 


department 


conducted a large scale demonstration 
of the value of cold 
and found no evidence 


vaccines, of all 
sorts, effective 
prophylaxis against the frequency or 
the severity (including complications) 
of colds. Do you suppose this experi- 
ence will have any influence upon the 
makers, the givers, or the gullible re 
cold vaccines? 


C.. et al “Cold Vaccine 


ceivers of 
McGee, L 


& 
1944 
| | 
ly 
i 
Jan.), 1944. 
4 
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Incidence 
AMA. 1 


One State Is Awake at Any Rate 

Brave new plans for an ambitious 
health and welfare service for the 
State of Maine should serve to inspire 
similar agencies to bestir themselves to 
do something to anticipate post-war 
health problems in the other 47 states 

© Preliminat tement on 
Post-war Planning in Health and Weliare 
Pub. Welfare » (Feb 4 


A Desire to Save Babies Is 
Needed Methods employed by the 
city of Chicago to reduce neonatal 
deaths are described. \dequate care 
for premature infants, better obstetri- 
cal practice, prevention of infection are 
the chief infant life saving measures. 
If they were employed throughout the 
nation 40 per cent of all infant deaths 
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EMPLOYMENT SERVICE 


eA chat l:mployment Service seeks to bring to the attenti 
otheers the name qualhed public health personnel and to act i 
( | 1 t I 1 service of the Association conducted t t 
t ye 
reg s available, selected announcements are pu 
t t \y ting ofhcers may obtain lists of all registrant 1 re 
correspondence to the Employment Service, American P 
1700 B New Yorl N. Y 
POSITIONS AVAILABLI 
Wanted: A physician trained in tuber write to the Department 
to assume administrative control lrenton, N. J 
of the Bureau of Tuberculosis in an east- 
ern city of 200,000 ponulatio: Salary The Milwaukee Health Depa 
$4 500-85. 031 plus living diust interested in obtainir 


ment Address Box B, Employment 
service, A.P.H.A 


Sanitarian wanted: Preferably with 


PI 

t will be there in 
( to take a rt, free indo 
t t course Salary $1,920 per year 
\ t trave iiowance ot $50 per mm tl 
if qualified. Ay Dist. Dept. of Healtl 
N 6, Centr Oftlice, Newberry, Mi 
klit 

Wanted trician t supervis 
l ( Idren at cerebral 
‘ bet est hed by vate insti 
t cooperation witl s Divi 

Service for Crippled Children 

a mmensurate with experience and 
tr For further information write 
Lunek, Director, Division of 
sé tor Crippled Children, 1105 So. 
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The Department of Health, New Jer- 


sey, hose industrial health activities 
have expanded rapidly dusing the present 
war s announced its need for two full- 
tin ndustrial hygiene physicians for its 
It trial Hygiene Servi é As one of 


the leading states in the production of 

aterials, New Jersey offers unusual 
opportunities for gaining experience in 
occupational disease control besides giv- 
physician a chance to make a 
valuable contribution to the war effort. 
Che principal duties of the selected phy- 
sicians will be consultations in regard to 
the following: control of occupational 
diseases; industrial toxicological prob- 
ems: evaluation of adequacy of plant 
medical services; promotion of measures 
which will reduce absenteeism from non 
occupational causes; and conduct of in- 
dustrial health education activities. Phy- 
siclans interested in these positions should 


hospital nursing to 
cational program in its ¢ 
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Hawaiian Territorial Board 
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range from $331.67 to $398 
subject to retirement dedu 
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service system with classific 
For further details addres 
Employment Service. 
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perience in virology S m 
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Wanted: Statistical clerk, preferably 


with college degree il d experience in 
health education, to stud nd analyze 
vital statistics in suburbat ind rural 
county adjacent to Washingt Special 
emphasis on relation to health department 
services and _ participation in Healt! 
Honor Roll Address \ I Ellicott, 


M.D., Dr.P.H., Montgomery 
ville, Md. 


Wanted: Medical S 1 Worker 


Dept of Health, Pe Tila \ lress 
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graph Box R, Employment Service Wanted: Medical technolo; 

A.P.H.A. bacteriologist for 550 bed appr 

fornia hospital. Give full parti 

Wanted: X-ray technician to travel state 

: with portable x-ray unit taking chest Brown. M.D.. Kern Genera! 

x-rays at tuberculosis case finding clinics. Jakersfield. Calif 
: Includes both industrial and school sur- 

: veys. Salary $35 per week plus travel Wanted: Medical technologist 

and maintenance when away from head- trained in bacteriology of milk 
é quarters, Address Box M, Employment diagnostic cultures, routine bl 
Service, A.P.H.A. istry and tissue work—parai 


frozen sections. County positi 
_ Wanted: Resident physician for plant  Cjyi] Service located in the East 
in South America. Must have thorough 5 be arranged. Write Box L 
kn wie dge of malaria, tropical medicine, ment Service. A.P.H.A. 
and vector control. Must be eligible for 
licensure in British Colony. Address Wanted: M_D.. instructor in 
Box H, Employment Service, A.P.H.A. tive medicine and public health, 
terest particularly in biostatistic 


sici aS Yirector of Ma- 
Physician wanted Direct of Ma dustrial hygiene. Salary appr: 


d ternal and Child Health in western $4.000 Write Box T, Em; 
county health department Preferably ce A P.H.A 
with training in pediatrics and venere- 
ology. Some venereal disease control Wanted Competent 


work also. Man preferred but woman 
considered Must be in good health. 
Salary $4,500 per year with car and ex- 
penses furnished. Position for duration 
of war. Address Box S, Employment 
Service, A.P.H.A 


trained bacteriologist, womat 
exempt man, to take complete 
splendidly equipped small indu 
ratory, Connecticut location 
vironment, pleasant surroundi: 
lent working and living condit 
Tuberculosis Association in large west- 1S 4 permanent post-war posit 
: ern city seeks a trained and experienced full details including minimum 
health education director, a director of quirement to start in first eu 
medical social work, and a public health letters including idequate vitae 
nurse supervisor Attractive positions will be promptly acknowledge 
now open in agency with a dynamic pro- Box A, Employment Service 


gram closely related to official groups. 


Address Box D, Employment Service, St. Louis, Mo., Health Divisi 
A.P.H.A , trial Hygiene Service, seeks tv 

trial hygienists, either eng 
U. S. Indian Service seeks physicians chemists. Salaries $225 to $ 
for service in the United States and month depending on qualificat 
Alaska. Address Office of Indian Affairs, experience, plus travel allowat 
Health Division, Merchandise Mart, dress Robert M. Brown, Pub! 
Chicago 54, Ill. Application blanks will Engineer, 64 Municipal Court 
be furnished upon request Louis 3, Mo 


; FOR OTHER POSITIONS AVAILABLE WRITE EMPLOYMENT SERVICE, AMERICAS 
é PUBLIC HEALTH ASSOCIATION, 1790 BROADWAY, NEW YORK 19, N. 3 


In view of the current active demand for trained and experienced perso 
“a health, it is suggested that prospective employers communicate directly 


Employment Service, American Public Health Association, 1790 Broadway, > 

: 19, N. Y., for up-to-date lists of applicants. 

POSITIONS WANTED 

ADMINISTRATIVE county health officer. Age 35. W 

Physician, age 37, M.D. Iowa, Dr.P.H. sider position as county or Ci 

2 Harvard, specializing in tuberculosis officer or director of a bureau. A 

3 secks position as medical director of a Physician, M.D. Yale, wit! 

sanatorium or a state bureau of tubercu- practice industrial medicine. Ag 
losis. Exempt from military service. A-476 draft exempt. Seeks opport 

hie Tel 

public health physician. A-505 

a Physician, M.D. University of Arkan- 
sas, M.P.H. Harvard, experienced as Woman physician, experien 


cor 


EMPLOYMENT SERVIC! 


4 t t 
strat supervis L-468 
irt-time pe cit ) pre fer 
tern New York State. A-511 de . 
raft exempt 
vit ackground of health edu and sewage. Prefers 
lic healt nursing eX- Northwest ‘ L-469 
s teacher, supervisor ind 
hi; Nositi t res 


H-507 ll quahhed publ 
ator with Master’s degree E n New ¥ 
alth and some experience 
agency. H-510 MISCELLANE! 

Public Health Nurse B.S. in nursing 


A 
sition in omcial 


LABORATORY William and Marv College ge 53. seeks 
bacteriologist. Unusually position as coordinator of tblic health 
1 woman _bac- nursing, educational director, or director 

im 


experienced 
t and serologist now occupying 
i ying 


ble position in state laboratory 


student nurse 


Prefers Middle Atlantic State M-452 
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OCD CHANGES CHIEF MEDICAL OFFICERS 

The Office of Civilian 
Washington has announced that George 
Baehr, M.D., Medical Director (R) 
U.S.P.HLS.., on March 1 after 
2'2 years of service as Chief Medical 
Officer of the OCD. He will be suc- 
ceeded by W. Palmer Dearing, M.D., 
U.S.P.HS., has assistant 
chief medical officer since the estab- 
lishment of the Medical Division of 
the OCD. 

Dr. Baehr, in 1941, resigned a reserve 


Defense in 


retired 


who been 


commission in the Army to accept a 
commission as Medical Director in the 
U.S. Public Health Service for assign- 
ment to the newly created Office of 
Civilian Defense to organize its medical 
Under his staff 
assembled, 


division direction a 


of technical experts was 
regional medical and sanitary engineer- 
ing offices were established, and = an 
emergency medical service was organized 


local 


country 


state and community 


organi- 


in each 
throughout the 
zation for protection against war gases 
Was set up in the coastal states and in 
centers the 


the major industrial 


interior \ program of protection and 
mutual aid fer water supply systems 
and sanitation facilities was established 
in all states 

According to the OCD, the Medical 
tablished a nation-wide 


Division has e 


system of casualty receiving hospitals, 
321 potential emergency base hospitals 
in 20 coastal states, 180 hospital blood 
and plasma banks, reserve depots of 
dried and frozen plasma in 400 cities, 
more than 120 affiliated hospital units, 
and 80 emergency nursing units. In 
recognition of Dr. Baehr’s services to 
the hospitals of the country in time of 
war, the American Hospital Association 
at its recent annual meeting voted a 


special citation to Dr. Baehr a: 
him to honorary membership 


NEW OFFICERS OF PENNSYI 
PUBLIC HEALTH ASSOCIAI 
At a meeting on January 
Pennsylvania Public Health Ass 
elected the following officers: 
Honorary President—A. H. 
Harrisburg 
President—Henry J. Benz, 
President-Elect—Harriet L 
Philadelphia 
Vice-President 
Wayne 


Secretary 


Stewa 


M.D., P 
Harth 
Richard P. Lienhara:! 
Treasurer Cc Hou t 

ington 
Representative to A.PH.A 
cil—W. W. McFarland 


Gover 


M.D., Pit 


S. PUBLIC HEALTH SERVIC! 
THE RELOCATION OF PHYSI 
AND DENTISTS 

The following is an official st 
published at the request of th 
Public Health Service: 

During its last 
passed a deficiency appropriat 
which included an authorizatior 
U. S. Public Health Service 
into agreements with and mak 


session, 


payments to physicians and det 


relocate in communities needir 
cal and dental services. On Li 
23, 1943, this measure becam: 
Law 216, 78th Congress. 

The law is designed to prov 
to those areas which for variou 
have undergone the hardship «| 
quate medical and dental care 
of these communities have lo 
doctors and dentists to the arme« 

The law also provides an opp 
for the physician or dentist w! 
wanted to set up practice in 
community, but has hesitated 
of the financial risk of those first ! 
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ch he and the families in the 
are becoming acquainted. 
1 3 month allowance assured 
transportation paid for him, 
ike that move with less fear 
il loss. 
inicipality, county, or other 
livision of government may 
lication to secure a physician 
Application forms are se- 
n the state health department. 
ication is executed by the 
ithorized representative of the 
ty (the city manager? mayor, 
of the county board of super- 
unty judge, etc.). The appli- 
sent, with the community's 
e of $300, made payable to 
isurer of the United States, to 
e health department for ap- 
When this approval is given, 
health department forwards 
inity’s application and $300 
S. Public Health Service. 
the receipt of the community’s 
on and payment of $300, the 
Health Service enter into 
ment with a physician or den- 
has a permit to practise in 
in which the applicant com- 
located, who agrees to prac- 
at community for at least one 


can 


who is acceptable to the 
The 

the physician or dentist, his 
nd household effects, are paid. 
m, a monthly allowance of 
mth for 3 months will be paid 
Of the total cost of trans- 
and relocation allowance, 75 
is contributed the U. S. 
Health Service; 25 per cent by 
to which the doctor 


costs of transporta- 


tor. 
by 


munity 
ted. 
total relocation cost to the com- 
will be about $300. If the 
ity’s obligation should exceed 
e balance due must be remitted 
Public Health Service 
e latter's request. If it is less 
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than 3300, the excess will be refunded 
to the community. 

After a written agreement between a 
individual physician or dentist and the 
Public Health Service 
concluded, the first monthly 
allowance to the physician or dentist 
accrues from the date of the latter 
arrival at the new location. The second 
and third payments are made at the end 
of the second and third months 

Travel and transportation costs can 
be paid in either of two ways Che 
physician or dentist who has a written 
agreement with the Public Health Ser 
ice can apply to the latter for Govern 
and 

this 
Gov 


U. i has beer 


relo« 


transportation 
bills of 


carried 


requests, 
lading If 
the 


ment 
Government 
arrangement is 
ernment is billed and the physician or 
have to his own 
Or, if he 


out, 


dentist does not use 
funds to cover this expense 
prefers, he may pay travel and trans- 
portation himself and be reimbursed 
for actual and necessary expense upon 
presentation of his claim to the Public 
Health Service. These claims must be 
supported by receipts in 
possible. 

The physician or dentist relocating 
under agreement with the Public Health 
Service remains a private, selt employed 
professional individual. His relation t 
the community is the same as that ot 
any other private doctor except that he 
must practise in the new location 
least The Public Healt! 
Service simply fs in gettu 
the 
physician or dentist with the 


one 
assl 


cvether community that 


sional man who has the necessary pet 


to practise and who agrees to serve that 


community in his professional capac ity 

The purpose of this relocation pla 
is to mitigate the doctor shortage, which 
in some places has been created, ii 
others intensified, by military absorp 
tion of medical and dental personnel 
The success of the plan will depend in 


upon the response of 


large measure 


’ 
| 
@ 
4 
‘ 
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the individual doctor, the initiative of 
the needy community, and, above all, 
upon the extent to which the wishes of 
the applicant communities coincide with 
the preference of the doctors who vol- 
unteer to serve under this plan. 


HOSPITAL MEN VOLUNTEERS 

The U. S. Office of Civilian Defense 
in coOperation with the American Hos- 
pital Association has published a_bul- 
letin for hospital administrators with 
suggestions for solving serious man 
power shortage problems and the culti- 
vation of hospital men volunteers. This 
OCD publication 5013 should be used 
with OCD publication 3632, A Guide 
for Local Defense Councils for training 
volunteers for war services. Requests 
for copies should be addressed to the 
U.S. Office of Civilian Defense, Wash- 
ington. 


DELAMAR INSTITUTE, NEW YORK, TO 
EXPAND TROPICAL MEDICINE 

Dr. Harry S. Mustard, the Director 
of the DeLamar Institute of Public 
Health, Columbia University, New 
York, recently announced plans _ to 
establish a center in tropical medicine 
involving new building facilities and 
expanded personnel with additional 
laboratories and equipment. 

With hundreds of thousands of troops 
in tropical areas who are threatened by 
infections and epidemics, an acute need 
has developed for personnel trained in 
methods for fighting tropical diseases. 
Dr. Mustard said: “Alliances, treaties, 
national policies and trade interests are 
more than ever carrving Government 
officials, business men, advisers, phy- 
sicians and technicians into places whose 
names they could not have pronounced 
before the war. They go and will con- 
tinue to go by ships and airplanes to 
the uttermost corners of the earth.” 

According to Dr. Mustard, a sub- 
stantial temporary grant has been 
received from the Josiah Macy, Jr.. 


Foundation which will be 
study of tropical medicine 
new program. A further 
been received from the Johr 
Markle Foundation for 
filariasis, and provisions 
made for increased inst: 
tropical medicine for und 
medical students. 


REORGANIZATION OF U. § 
HEALTH SERVICE STA! 
Surgeon General Thomas | 

the U. S. Public Health 

cently announced the follow 

pointments authorized under le: 
affecting the Service: 

Assistant Surgeon General Lewis 
son, in charge of the Bur 
Services 

Assistant Surgeon General Rolla 
director of the National Institut 

Assistant Surgeon General Ralph ( 
in charge of the Bureau 
Services 

Assistant Surgeon General (Dent 
T. Wright, Jr., chief of the Dent 

Assistant Surgeon General (Sar 
gineering) John K. Hoskins, cl 
sanitary engineering division 

Medical Director Paul M. Stew 
Division of Commissioned Offi 

Medical Director Lawrence Kolb 
tal Hyg'ene Division 

Medical Director Joseph W. Mount 
States Relations Division 

Medical D:rector William F. Ossent 
Hospital Division 

Medical Director Gilbert L. Dun: 
Foreign Quarantine Division 


HERMANN M. BIGGS MEMORIAL L! 


The Hermann M. Biggs Mer 


Lecture, held annually in Hoss 
New York Academy of Medicin: 
the auspices of the Committee 
lic Health Relations, will be 
this year on Thursday, April 
p.M., by Wilbur A. Sawy: 
Director of the Internation 
Division of the Rockefeller | 
The subject of the lecture 
“ International Health.” T! 
is open to the general publi 
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DAKOTA WORKERS ATTEND 
HOOL ADMINISTRATORS 
INSTITUTI 
th Dakota State Department 
Bismarck, has announced 
North Dakota school adminis- 
m the University, teachers 
inior and senior high schools, 
3 members of the staff of the 
artment of Public Instruction, 
in Institute in Health Educa- 
school administrators held at 
ter for Continuation Study, 
of Minnesota, recently. The 
ents for the Institute were 
e direction of Ruth E. Grout, 
the College of Education and 
irtment of Preventive Medi- 
Public Health of the Univer- 
\linnesota. 


\PPOINTED CUBAN MINISTER 
OF HEALTH 

nt Fulgencio Batista on March 
nced the appointment of Dr. 
Recio Forns, as Minister of 
to replace Dr. Juane Portuondo 
h, resigned. Dr. Recio for 
ears has been technical chief 
il services in the Ministry of 
ind is well known to his North 
colleagues from his attend- 
annual meetings of the 


RESS IN STUDENT NURSI 
RECRUITMENT 
Operative campaign by nurses, 
administrators, educators and 
iders to meet the year’s quota of 
ew student nurses was mapped 
on February 24 of the 
reorganized Committee on Re- 
of Student Nurses, called by 
nal Nursing Council for War 


meeting 


~ 


mas Parran. Surgeon General, 
Public Health Service, in a 
ead by Lucille Petry, a mem- 
e committee, called for ‘“ the 
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largest fall classes in the history 
most schools of nursing, if know 
national war needs are to be met 
Pointing out that the 65 quota 
was an absolute minimum based on the 
number of students who could be ad- 
mitted to schools, Miss Petry stated 
that in order to reach that goal, 23.000 
students would have to be enrolled be- 
tween January 1 and May 30, and an- 
other 5,000 in June classes. Summer 
and fall admissions in 1943, she said, 
had reached a total of 41,270 rhe 
shortages hampering more rapid ex- 
pansion of schools of nursing, namely 
shortage of clinical facilities, of well 
qualified instructors, and of housing 
facilities, were not insurmountable, in 
her opinion, and steps were being taken 
to overcome them as soon as possiblk 
More than 1,100 schools of nursing 
have applied for admission to the U. S 
Cadet Nurse Corps program and ap- 
proximately 1,000 units have already 
been approved. These are distributed 
fairly evenly throughout the country 
U.S. Cadet Nurses now number 92,00! 
enrolled in all classes in schools of 
nursing, about half of these being new 


enrollees. 


CALIFORNIA OFFERS COURSE FOI 
SANITARIANS 

The School of Public Health, Univer 
sity of California, Berkeley, has an- 
nounced that 25 sanitarians are cur- 
rently in attendance at the special 
training course for sanitarians which 
began on March 3 and will run through 
the month of May. The course will 
include public health administration 
and organization, communicable diseases 
and their control, general epidemiology 
and public health statistics, together 
with sanitary science and sanitary in- 
spection. Arrangements for the course 
are under the direction of Dr. Walter 
H. Brown, the Acting Dear W.s 


Mangold is supervising the instructi 
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WILLIAM J. ORCHARD HONORED 

William J. Orchard, General Manager 
of Wallace & Tiernan, Inc., was desig- 
nated as the * Outstanding Citizen for 
the year 1943” in a citation from the 
Chamber of ( ommerce and Civics of 
the Oranges and Maplewood, New 
Jersey, presented at the annual dinner 
of the Chamber on February 15. 

This citation supplemented the one 
given him on December 7, 1943, by the 
Belleville Manufacturers Association. 
Inc., of Belleville, N J.. in which city 
the Wallace & Tiernan plant is located. 
Lhe Belleville citation, the first one 
awarded by the Association, was given 
on the occasion of its twelfth anniver- 
sary, and states that Mr. Orchard’s 

services to management and labor in 
our communities in World War IT have 
been of paramount importance to the 
economic, industrial, and civic life of 
this area.’ 

Mr. Orchard is General Chairman of 
the Community Manpower Mobiliza- 
tion Committee, a committee of busi- 
nessmen and industrialists which he 
formed in order to solve the labor needs 
of the Newark Area of the War Man- 
power Commission. It is reported that 
the results have earned praise from high 
government officials, that war produc- 
tion in the area has increased, labor 
turnover has decreased, and thousands 
of new people have gone to work in war 
industry. 


INDUSTRIAL HYGIENE CONFERENCI 

The Second War Conference of in- 
dustrial physicians, industrial hygienists 
and industrial nurses will be held in St. 
Louis, Mo., May 8-14, at the Hotel 
Jefferson. The participating organiza- 
tions are: American Association of 
Industrial Physicians and Surgeons, 
American Industrial Hygiene Associa- 
tion, National Conference of Govern- 
mental Industrial Hygienists, and 
American Association of Industrial 


Nurses. 


FLoyp C, 
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Central States 
BEELMAN, 


PERSONALS 


Assistance of Harry R 


Topeka, Kan., is dire 
of the Division of Mater: 


Health 
Health 


pe rson 


Mayes, 


man is 
ALBERTI 
Ind 


of 


insas Ntat 


, pending the apy» 


secretary of the S 


to Sl 
M.D., 
FISHER, 
has be 


icceed 


resigned 


M.D... 


en appou 


Officer of Starke Count 


Dr. Witttam J. Soir, Sa 
SERG, Nut 


ESTHER 


FRENDI 


the North Dakota State 
of Health sin 


been appointed Executive 
of the State Nutrition Co 
North Dakota Defense ( 
Frendberg has been grant: 
of absence to accept this 
has been a home economi: 
Mohall and Mand 


tor in 


ce June 


1) 


Schools in North Dakota sir 
ating from the North Dak 
cultural College. 


DouGLas 


H. Fryer, 


M.D., 


formerly Director of the B 
County Health Department 


appointed Field Medical Dire 


Assistant Director of the B 


Local Health Services of th: 
gan Department of Healt! 
CLARENCE A. HARTLEY, Sr.. 


i} 


been appointed Health ©) 
Evansville and Vanderburg! 


Ind. 


H. Heapwer, Pu.D 
appointed Head of the D 
Tropical Medicine and Pa: 
at Indiana 
Medicine, Indianapolis, Ind 


March to conduct a study 0! 


* Fellow A.P.H.A 


* Member 


\.P.H.A 


University 
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in Guatemala, Honduras and 
Rica. Dr. Headlee was chosen 
work by the Association of 
n Medical Colleges, the study 
nanced by the Markle Foun- 
codperation with the Army 


( orps. 

M.D., Greenfield, 
resigned as Health Officer of 
County, Ind. 

Hunt, M.D.,7 of the Re- 
iff, U. S. Public Health Serv- 
been assigned to the Division 
¢ Health, Minneapolis, Minn., 
F. E. HArrincton, M.D.7 
missioner of Health. 
rTLEJOHN, M.D.,* Saulte Ste. 
Mich., for the past 7 years 
r of the Chippewa County 
Department, became Director 

Wayne County Health 

tment. 

\. Moorr, M.D., has been ap- 

d Health Officer of Monroe, 


SAMBORSKI of the Detroit 
rtment of Health has been ap- 
ted to conduct a cross-connection 
for the City of Ann Arbor, 
This survey is sponsored 
tly by the Water Department and 
Department of Public Works. 
SORENSEN, M.D.,.* who is in 
ve of the Division of Venereal 
ise Control in the Kansas State 
rd of Health, Topeka, has been 
nted acting secretary of the 
as Public Health Association in 
lace of Frep Mayes, M.D.,7 re- 
ed, who has joined the staff of 
U S. Children’s Bureau, 
hington. 
» C. Sumner, M.D., has been 
nted Health Officer of Edgerton, 


Eastern States 
James D. Lewis, M.D., of 
Pa., has been appointed Health Direc- 


scranton 

tor of Lackawanna County. succeed 
ing Wirtiam T. Davis, M.D 

HENRY E. MELENEY, M.D.. 
M. Biggs 


Hermann 
preventive 
University Col 


professor ot 
medicine, New York 
lege of Medicine 
from the 
during which he 
School of lropical Medicine at San 
Juan, Puerto Rico, and addressed the 
Puerto Rico Medical Association on 
advances in the treatment of ma 
Returning through Cuba, Dr 


meeting 


recently returned 
Caribbean area on a trip 


lectured the 


laria. 
Meleney addressed a Spec ial 
of the Cuban Public Health Associa 
tion, affiliated with the A.P.H.A., and 
the Cuban Society of 
Medicine Inter-American Co 
Medicine Public 


Preventive 

operation in and 
Health. 

Warp L. Otiver, M.D.,. Cobleskill, 
N. Y., has been appointed Health 
Director of District No 
quarters at Point Pleasant, W. Va. 

Meyer M.D., has 
appointed Assistant Director of Pub- 


lic Health of Philadelphia, Pa 


3} with head- 


been 


Southern States 
ANDELMAN, has 
charge of the 


SAMUEL L., 
been appointed in 
Johnson County Health Department, 
Paintsville, Kv., succeeding Dr. Ep- 
WARD W. KISSELL, resigned. 

SoLomon J. AxELRop, M.D.,7 has re- 
signed as Director of the Division of 
Preventable Diseases of the Chatta- 
nooga, Tenn., and Hamilton County 
Department of Health to accept a 
commission as passed assistant sur- 
geon in the U. S. Public Health 
Service. 

WILLIAM Ross CAMERON, M.D.,* Ports- 
mouth, Va., has been appointed 
Health Officer for Charlotte, N. C 

Dean A. CLARK, M.D., Surgeon, U 
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Public Health Service, Washington, FRANK M. STEAD,* Associate | 


: has been appointed Chief Medical of Sanitation at the Schoo! 
z Officer of the Office of Vocational Re- icine at Galveston, Unive 
ai habilitation, as recently announced. Texas, according to Scienc: 
a This new office is a part of the Fed- signed to take charge of 
i eral Security Administration. Dr. industrial hygiene for the ( 
me Clark will have charge of the physical State Board of Health at ky 
rehabilitation section which is au- His successor is Joe B. Wiyroy 
3 thorized under the Barden-La Follette formerly associated with the Har 
q Act to promote medical care for the County Health Department 
physically handicapped. Under the James H. We ts, M.D., Pineville. Ky 
¥ act the federal government carries the has resigned as Health Of 
: full cost of rehabilitating war dis- Belle County, Ky. 
abled civilians and half the cost of Epcar H. Wrirarp, M.D., DrPH > 
rehabilitation for other civilians. Berkeley Springs, W. Va., has bee: 
James M. Coram, M.D.,¥ Beckley, W. appointed as part-time Health 
- Va., has resigned as Director of the Officer for Morgan County. 
Raleigh County Health Department Ropert D. Wricut, 
to engage in the practice of medicine venereal disease consultant 
at Edwight. to the North Carolina State B 
. Saran S. Derrrick, M.D.,* Washing- Health, has been assigned as Med 
. ton, D. C., who for some years has Officer in charge of the new Kanawha 
J been Regional Medical Consultant Valley Medical Center at > 
* for the Children’s Bureau, has been Charleston, W. Va. 
: made Assistant Director for Ma- Martin D. .Younc, Sc.D.7 Ser 
ternal and Child Health in the Parasitologist, National Insti! 
Division of Health Services of Health, has been commissioned 
the Children’s Bureau. WuLLIAM Sanitarian (R) in the U. S. Publi 
Scumipt, M.D..* has been assigned Health Service. Dr. Young 
as Medical Consultant in the Chil- charge of the Malaria Researc! 
dren’s Bureau for the New England Laboratory of the National Institut 
region, succeeding Dr. Deitrick. of Health located at Columbia, S. ‘ 
Harry C. Garry, M.D., was recently and also of the newly organized © Im- 
appointed Health Officer of Key ported Malaria Studies ” progran 
West, Fla. 
Victor P. Gencr, M.D., Director of Western States 
the Lake County Health Department, J. L. Jones, M.D., Dr.P.H.,* Dire: 
Tavares, Fla., has been appointed in of the Division of Industrial Hvgier 
charge of the Highlands-Glades in the Utah State Departm: 
f Health Unit, succeeding Dr. Paut J. Health, Salt Lake City, and former; 
Coucuitn, Sebring, Fla. State Health Commissioner of Utah 
Joun W. Grumore, M.D., of Wheeling, has resigned to become Chief of Med- 
i W. Va., has been appointed Director ical Services of the Washington >! 
of the City-County Health Depart- Department of Health, Seattl 
ment in Wheeling to succeed Dr. Lynn J. Lutt, M.D.,* has be 
Anprew J. NicHaus, resigned. pointed Director of Local | 
G. Morcan, M.D.,7 has been Health Services in Idaho. H 


appointed Director of the Clark 
County Health Department, Win- E 

* Fellow A.P.H.A 
chester, Ky. + Member A.P.H.A 


RELIABLE 


director of the Division ot 
Disease Control for the 
State Division Public 
Denver, Colo. 


ot 


Canada 
s ABADIE, former Minister ot 
National Education and Pub 
ith of the French Committee 
National Liberation, arrived 
w York on February 15 for a 
{ post-war health organization 
e United States and Canada 
ing to the press. 


Dominican Republic 
fHoMEN, Dr.P.H., of Trujillo 
Dominican Republic, has been 
nted as Undersecretary of State 
Health and Public Welfare. 


Foreign 
\LLEN SCOTT, senior statistician 
he Division of Vital Statistics in 
U.S. Bureau of the Census, for- 
on the staff of the Rockefeller 
ndation in Egypt, has been ap- 
nted Associate Pre- 
tive Medicine in the field of sta- 
cs and epidemiology at the Uni- 
ty of Texas School of Medicine, 
Galveston, according to Science. 


Professor of 


PAPER CUPS And FOO 
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CONFERENCES AND DATES 
ociation The 
lil. J 3 


Association 


American Home Economics 
Stevens Hotel, Chicago, 
American Medical 

June 12-16 
American Public Health Association— 
Second Wartime Public Health Confer- 
ence and 73rd Annual Business Meet- 
ing. Hotel Pennsylvania, New York, 
N. Y. October 3-5. 
Water Works 
Section— Hotel 
Ill. April 11-13 
Section—Antlers 
Ind April 13-14 
Section—General Brock 
Falls, Ont April 19-21 
Michigan Section—Ots« Hotel 
Mich. April 28 
New York Section 
N. ¥. April 27-2 
Montana Section—Baxter 
Mont May 
Southeastern 
Greenville 
New 
May 


Int 


Chicago 


Association 
Pere Marquetts 


American 
Illinois 
Peoria 
Indiana Hotel, Indian 
apolis, 
Canadian Hotel 
Niagara 
£0 J ickKson 
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Trenton 


Sec tion 
Cc M 


section 


Jersey N 
11 


ULI 


Dp CONTA 


INERS 


122 EAST 42nd STREET 1325 ST. LOUIS AVENUE 3050 EAST lith STREET 


NEW YORK 17, N.Y. 


When writing to Advertisers 


KANSAS CITY 7, MO. LOS ANGELES 23. CALIF. 


\ 
ed 
ve 
e j 
é 
nt- % 
\PHA 
er A.P.H.A 
v it in the Jour? 


XXVIII AMERICAN 


American Water Works Assn. (Cont 


Pacific Northwest Section—Olympian Hotel, 
Olympia, Wash. May 12-13. 
Ohio Section—Hotels Fort Hayes and Chit- 
tenden, Columbus, Ohio. May 18-19. 
Annual Conference, June 13-16 
Canadian Medical 
Canada. May 22-26 


Association Toronto, 

Institute of Food Technologists—Fiith Annual 
Meeting. Edgewater Beach Hotel, Chicago, 
Ill. May 29-31 

National Conference of Social Work 
land, Ohio. May 21-27 

National Fire Protection Association 
delphia, Pa. May 8-11 

National Negro Health Week 
the U. S. Public Health Service 

National Posture Week. May 1-6 

National Probation Association. Hotel Stat- 
ler, Cleveland, Ohio. May 19-20 

National Restaurant Week. May 8-14 


Cleve- 
Phila- 


Sponsored by 
April 2-9 


National Tuberculosis Association Stevens 


Hotel, Chicago, Ill. May 10-12 


Second War Confcrence on Industrial Med 
icine, Hygiene and Nursing. Hotel Jeffer 


son, St. Louis. Mo.. May 8-14 


JOURNAL 


HOW TO PREVENT DIRT AND 
FAT FROM SABOTAGING 
MILKING MACHINE 
INFLATIONS 


Dirty, fat-soaked rubber wears out 
quickly . cannot easily be replaced. 
Dirty rubber also makes a perfect breed- 
ing place for milk-spoiling bacteria. 
To preserve rubber . . . to protect milk 
quality . . . inflations and tubing should 
be cleaned the easy way with Diversey 
Rub-R-Kleen. Dissolves quickly in water 
. . . does not lose its strength on stand- 
ing... cleans thoroughly. No need to 
make up a stock solution. Excellent for 
washing out vacuum lines. For further 
information write to The Diversey Cor- 
poration, 53 W. Jackson Blvd., Chicago 
4, Il. 
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THE AMAZING NEW DISCOVERY 
THAT SAVES RUBBER 


OF PUBLIC HEALTH 


MEDICHROME Si {DFS 


SERIES MT 


TROPICAL D 


A series of approximately 150 2\2 tim 
Kodachrome transparencies (lantery slides) 
made with the cooperation of Dr. llenry E 
Meleney and Dr. Harry Most, Department of 
Preventive Medicine, New York University 
College of Medicine. Slides Nos. MT 15, 4 4 
are from the Army Medical Museum. Ww ach- 
ington, D. C. 


Partial list of slides which are read, 


MT 1. Yellow Fever—Liver lobul: showing 
midzonal necrosis H&E x 100-200 
MT 6. Plague—exudate in alveoli HAE x500 
MT &. Plague bacilli in smear of spleen 
x1200 
Bacillary dysentery—smear of exy- 
date in stool. Tron Htx 
MT Kelapsing fever—spirochactes smear 
of blood—giemsa x 1000 
MT 30. Histoplasmosis—section of lung, liver 
or spleen showing Histoplasma in 
macrophages H&E x1000 
Histoplasmosis—smear in blood 
Actinomy cosis—section of lung show- 
ing rays H&E x1000 
Khinosporidium seeberi, nasal polyp 
Plasmodium vivax; life history from 
drawings 
Plasmodium malariae life history 
from drawings 
Plasmodium falciparum life history 
from drawings 
Malaria—section of brain Il. falei- 
parum—capillaries, HAT 
Malaria—section of brain falel- 
parum—capillaries, h.p. x 1200 
Malaria—cocysts Htx x100 
Malaria—sporozoites giemsa 
African try panosomiasis—section of 
brain—perivascular infiltration H&E 
x100 
Trypanosoma lewisi—blood of rat— 
smear giemsa x1000 
T. ecruzi—smear of culture—giemsa 
x 1000 
T. cruzi in muscle 
Leishmaniasis— L.donevani 
of liver Kala Azar HAF x 1000 
Leishmaniasis — L.donevani smear 
of bene marrow, giemsa x 1000 
Leishmaniasis — L.donovani blood 
smear x1000 
Leishmaniasis—L. tropica plate cul- 
ture 
105. E. histolytica—abscess of liver HAE 
x100 or less 
107. E. histelytica—uleer of = shi low 
power HAR x50 
107.1 FB. histolytica—invading skin 
107.2 bk. histolytica—in lung x500 
107a. E. histolytica—in lung x60 
107b. histolytica—invading fat (skin 
109. E. histolytica—motile—smear feces 
Iron Htx H&E x1000 or 500 
127. Bacillary dysentery, section of colon 
HAE x10 
MT 130. Wuchereria bancrofti—Microfilsria in 
bleed x500 
MT 131. Wuchereria malayi—Microfiluria ie 
blood x400 


$.90 each in Adams Slide Binders 
-80 each in Kodak Readymount 
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